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OCEAN TELEGRAPHY. 


BT GEORGE B. PRESCOTT. 


(From the Scientific American.) 


Number I. 

If the unexpected discoveries and gigantic works 
which have been realized during the past half cen- 
tury had not familiarized us with the marvelous, we 
should consider the accomplishment of ocean tele- 
graphy to be the eighth wonder of the world : a 
wonder, on account of the almost supernatural re- 
sults which it furnishes, the numerous difficulties 
which It has encountered, the physical results which 
it has produced : and even a wonder on account of 
the enormous amount of money which has been ex- 
pended in its development. In discussing the extent 
of this marvelous system of international communi- 
cations, it seems proper to consider to whom is due 
the credit of taking the first steps toward its accom- 
plishment. Up to 1847, no substance suitable for the 
insulation of a submarine wire was known. During 
that year, Mr. John J. Craven obtained and experi- 
mented with some gutta percha, and discovered its 
insulating qualities and its adaptibility to sub- 
aqueous communication. The Trenton, N. J., State 
Oasette , for May 10, 1848, contains the fol- 
lowing paragraph : “ Gutta percha is now used 
for insulating telegraphic wires. Mr. Craven has 
tried it for the old New York and Philadelphia 
line in the Passaic river, and has been so suc- 
cessful that the company intend to try to cross 
from Jersey city to New York by laying several 
wires, thus insulated, under the water.” The New 
York Tribune of June 17, 1848, contains the follow- 
ing paragraph : “ The wires of the New York and 
Philadelphia Telegraph have been extended across 
the Hudson from Jersey City, and are now in suc- 
cessful communication with that place. They are en- 
cased in a double covering of gutta percha, and laid 
on the bottom of the river in the track of the ferry 
boats.” 

In 1846, Mr. James Reynolds, of New York, in- 
vented a machine for covering wire with India rub- 
ber, and during the year 1847 covered a large amount 
of wire with this substance ; but in consequence of 
the difficulty of drying it (vulcanization of rubber 
being then unknown), it proved a failure. Early in 
the Spring of 1848, Mr. Craven brought a piece of 
wire covered with gutta percha to Mr. Reynolds, and 
asked if he could cover wire with gutta percha with 
his machine. Mr. Reynolds undertook to do so, and 
immediately proceeded to manufacture gutta percha 
covered wire. He covered the cable which was laid 
across the Hudson river between New York and 
Jersey City, iehiA woe (he first guttapercha cable ever 
made , and (he fast submarine mre ever constructed and 
suceesrfuUy operated for the transmission of intelligence 
over a distance ofhdfa mile . 


One of Mr. Reynolds' workmen, named Champ- 
lin, shortly after this cable was laid, went to England 
and communicated the process to the Gutta Percha 
Company, who at once commenced the manufacture 
of gutta percha covered wire. 

On the 16th of December, 1859, Mr. Charles Vin- 
cent Walker, an experienced telegraph engineer, tes- 
tified before the joint committee, appointed by the 
British Government to inquire into the construction 



Figure 1. 


of submarine telegraph cables, as follows : “ I was 
the first to use gutta percha in England. I advised 
Mr. Poster, of Btreatham, to apply it in our very early 
difficulties in telegraphing. We purchased and used 
the first wire covered with gutta percha, on Novem- 
ber 11, 1848.” 

The first submarine cable ever laid in the open sea 
was laid between Dover and Calais, in 1850. It was 



Figure 2 . 

a single strand of gutta percha, unprotected by any 
outside coating, and worked only one day. The 
next cable was also laid between Dover and Calais, 
in 1851. This cable contained four conducting 
wires, was 27 miles in length, and weighed 6 tuns 
per mile. This cable is still working, after having 
been down 28 years. The next long cable was 


laid in 1858, between Dover and Osfend, a distance 
of 80 miles, and contained six conducting wires, 
and weighed 5f tuns per mile. It is still in work- 
ing order. In 1858 a cable of one conducting 
wire was laid between England and Holland, 120 
miles, weighing If tuns per mile. This cable worked 
for twelve years. From 1858 to 1858, 87 cables were 
laid down, having a total length of 8,700 miles ; of 
which 16 are still working, 13 worked for periods 
varying from a week to five years, and the remain- 
ing 8 were total failures. 

On the 6th of August, 1858, the first Atlantic ca- 
ble was laid between Ireland and Newfoundland. 
The weight of this cable was 1 tun per mile, and its 
cost was as follows : Price of deep sea wire per mile, 
$200 ; price of spun yarn and iron wire per mile, 
$265 ; price of outside tar per mile, $20. Total per 
mile, $485. Price, as above, for 2,500 miles, $1 ,212- 
500 ; price of 25 miles shore end at $1,450 per mile, 
$86,250. Total cost, $1,249,285. This cable worked 
from August 10 to September 1, during which time 
129 messages were sent from Valentia to Newfound- 
land, and 271 from Newfoundland to Valentia. The 
failure of the cable was mainly due to carelessness in 
the manufacture and subsequent handling. When 
the cable was in process of manufacture, it was 
coiled in four large vats, and left exposed day after 
day to the heat of a Summer sun. As might have 
been foreseen, the gutta percha was melted, and the 
conductor which it was desired to insulate was so 
twisted by the coils that it was left quite bare in 
numberless places, thus weakening and eventually, 
when the cable was submerged, destroying the insu- 
lation. The injury was partially discovered before 
the cable was taken out of the factory, and a length 
of about thirty miles was cut out and condemned. 
This, however, did not wholly remedy the difficulty, 
for the defective insulation became frequently and 
painfully apparent while the cable was being sub- 
merged. Still further evidence of its condition was 
offered when it came to be cut up for charms and 
trinkets. 

The next long cable which was laid was from 
Suez to India, a distance of 3,500 miles, in 1859. 
This cable was laid in five sections, which worked 
from six to nine months each, but was never in 
working order from end to end 

The total length of all the cables which have been 
laid is about 70,000 miles, of which over 50,000 
miles are now in successful operation. The 20,000 
miles of cables which have thus far failed represents 
58 in number* Up to 1865, none of them had been 
tested under water after manufacture, and every one 
of themwas covered with a sheathing of light iron 
wire, weighing in the average only about 1,500 
pounds per mile. These two peculiarities are suffi- 
cient to account for every failure which has oc- 
curred. No electrical test will show the presence of 
flaws in the insulating cover of a wire, unless water 
or some other conductor enters in the flaw and es- 
tablishes an electrical connection between the out- 
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side and inside of the cable ; and air cables laid in 
shallow water should have an armor weighing not 
less than five tuns per mile. 

The core of long submarine cables generally con- 
sists of several wires of pure copper covered with 
alternate layers of gutta percha and Cliatterton’s 
compound, the latter consisting of gutta percha, 
resin, and Stockholm tar. Over this is placed a 
layer of tarred yarn, and the whole is finally included 
i a sheathing of iron wire laid on spirally, to 
give the cable sufficient strength to withstand the 
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strasin of paying out, or that to which it may be 
subjected by the inequalities of the ocean bed. Not 
infrequently the iron wire of the sheathing is also 
protected from corrosion by tarred hemp. Figs. 1 
and 2 show the construction of the Malta and Alex- 
andria cable. The different layers are so far peeled 
off as to show the construction* The strand of 
seven copper wires is shown at the top ; then follow 
three layers of gutta percha and one of tarred yarn, 
the whole enveloped in the eighteen wires constitut- 
ing the sheathing. The diameter out in the sea is 
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0.85 of an inch. Near the shore the sheathing is 
made stronger, to meet the danger of accident from 
the dragging of anchors. 

Including the original 1858 cable, five cables have 
been laid down between Ireland and Newfoundland, 
of which only three are now in working order. 
These three were laid in 1866, 1878 and 1874. The 
cable of 1865, of a similar type as the above, has not 
been working for over two years. 

The following are the details of construction of 
the last four Ireland and Newfoundland cables : Fig. 
8 shows the section and Fig. 4 the external appear- 


ance and construction of the 1865 cable in the full size, 
1& inch in diameter. Fig. 5 shows the shore end in 
section. The construction of the 1865 cable is the 
same as that of all the subsequent ones, with one or 
two non-essential differences. 

The conductor of this cable consists of a copper 
strand of seven wires, six laid round one, and 
weighing 300 pounds per nautical mile, imbedded, 
for solidity, in Chatterton’s compound. Gage of 
single wire, 0*048 of an inch; gage of strand, 0*144. 

The insulation of each cable consists of four lay- 
ers of gutta percha, laid on alternately with four 
thin layers of Chatterton’s compound. The diame- 
ter of core (conductor and insulation) is 0*464 of an 
inch. 

Its external protection consists of ten steel wires, 
0*095 of an inch in diameter, each wire surrounded 
separately with five strands of tarred manilla hemp, 
and the whole laid spirally round the core, which 
latter is padded with tarred jute yarn. The weight 
in air is 85 cwt. 3 qrs. per nautical mile ; weight in 
water, 14 cwt. per nautical mile. Any of the cables 
would bear eleven knots of itself in water without 
breaking. 

When a telegraph wire at a distant station is 
disconnected from the ground and placed in con- 
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nection with one of the poles of a battery, the 
other pole of which is to earth, a charge flows into 
the wire at the instant in which the connection is 
made and, if the insulation of the line is perfect, 
almost instantly ceases. The needle of the galvano- 
meter makes a sudden deflection, and then returns 
to its position of rest If the battery is cut off and 
the line, at the same moment, put to earth, the 
needle deflects momentarily in the opposite way, 
and the charge given to the wire returns and goes to 
earth. In land lines, this return charge is very 
slight except upon very long lines, but in sub- 
marine cables it is very marked. This return 
charge shows that a telegraph wire may be 
charged like a Leyden jar. The wire is the inner 
coating, the air or gutta percha the dielectric, and 
the earth or sea the outer coating. The statical 
charge of which a line of telegraph is then capable 
shows that the electric force tends to propagate 
itself not only longitudinally but laterally. The 
effect of lateral induction is to retard the time of 
delivery of a signal and to prolong it, so that, al- 
though it is a momentary signal at starting, it be- 
comes a prolonged signal at its destination. The 
mere slowing of the signal would not matter 
much, provided it was delivered at its destination 
as sent ; but it is not Each signal at the receiving 
station takes a longer time to leave the line than it > 


did to enter it Hence, in a cable, if the sender 
transmitted at the same rate and with the same ap- 
paratus that he does in land lines, the signals would 
run into each other at the receiving station, and be 
indistinguishable. Time must be given to allow 
each signal to ooze out of the cable before another is 
sent Retardation increases with the square of the 
length of the 1 ; The maximum speed of signaling 
through 2,000 miles of the Atlantic telegraph of 1858 
was two and a half words a minute. The copper 
core had a conducting power somewhat higher than 
a No. 4 iron wire. If the ratio of the thickness of 
the core to that of the insulating coating be kept the 
same, the number of words that can be sent varies as 
the amount of material employed, or as the square of 
the diameter of the cable. Thus, if a cable be of the 
same make and of equal length as another, but twice 
as thick, four times as many words may be sent 
by it. 

The conductor of the Atlantic cable of 1858 con- 
sisted of a strand of seven copper wires of No. 224 
gage, weighing 93 pounds per mile, while those of 
1865, 1866, 1873, and 1874 have each 800 pounds per 
mile. The highest rate of speed obtained through 
the 1858 cable was 24 words per minute, while through 
the 1865, 1866, 1873, and 1874 cables they have ob- 
tained a speed of 17 words per minute in regular 
working, and of 24 words per minute upon an ex 
perimental test. 


Spectra op Lightning — Th. Hoh . — I never saw 
the spectral phenomena produced by lightning, first 
described by H.Kundt(P<#0. A/m., Bd.cxxxv., p.325), 
so beautifully and distinctly as in a violent storm 
which passed over Bamberg, April 23rd, between 5 
and 6 pm., in a direction from W.N.W to S.E. My 
apparatus was a small “direct vision” spectroscope, 
of 9 c.m. in length (without telescope), the slit ot 
which was open about 4 m.m. Turning to the 
quarter of the heavens where the lightning was to be 
expected, 1 saw first the spectrum dark, but still dis- 
tinct in its colors, with the strongest Frauenhofer 
lines. Three or four times there appeared in the 
yellow and green a diffused, but recognisable illumi- 
nation, followed each time by thunder within ten to 
fifteen seconds, and probably due to sheet lightning. 
Afterwards I observed ten times the spectrum of 
lightning. In three cases the phenomenon consist- 
ed merely of a bright illumination and expansion 
of the green zone over a part of the blue. In two 
there was a well-defined appearance of the yel- 
low sodium line, and a fainter one in the red. In 
the other five cases there were distinct and brilliant 
lightning spectra, of linear form and rare beanty. 
Before the splendor of the fine lines the local col- 
ors certainly vanished, but their position could be 
distinctly peceived. I believe ^fhat I always counted 
two to three lines in the red, one each in the yellow 
and the orange, three or four in the green, some- 
times one in the violet. An intense flash, about 
20 minutes before 6, which set fire to the town, 
showed, in addition to the above, a gronp of five 
lines in the blue. 


The Correlation op Forces.— Of the various 
forms of energy existing in Nature, any one may be 
transformed into any other, the one form appearing 
as the other disappears. This is what is meant by 
“ the correlation of forces.” Thus the rotary power 
of a wheel, if applied to turn a magnet, is converted 
into electricity ; and this electricity, if employed to 
drive a wheel, is changed back into rotary power. 
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THE PRUSSIAN TELEGRAPH SYSTEM. 

On the occasion of the twenty-fifth anniversary of 
the Prussian telegraph system, which was first 
thrown open to the public on the 1st of October, 
1840, the Director of Prussian Telegraphs, Mqjor- 
General Meydam, has published a short historical re- 
view on this subject, from which w *,4ake the follow- 
ing data: 

A line of optical telegraphy was established so 
early as 1882, between Berlin, Magdeburg, Pader- 
bora, Cologne, Coblence and Treves, which was 
worked under the supervision of the Ministry of 
War, and was conducted by Major (later General) 
von Etzel as director. Its organization was mili- 
tary, and it served only for the transmission of po- 
litical and military news. On its extension and 
changed destination the Minister of War had mooted 
its separation from his department. The director 
of the optical telegraph left the service in 1848, and 
was succeeded by his son, Major of the General 
Staff (now General of Infantry), von Etzel, and his 
successor, in 1849, was Colonel du Yignau. The 
latter was, at the same time, appointed Chairman of 
the Telegraph Commission, which acted under the 
Ministry for Commerce, Trade and Public Works, 
and eventually resulted in the Royal Telegraph Di- 
rection* This was formally instituted an independ- 
ent department by royal order of 23d of May, 1849. 
The optical line of telegraph between Berlin and 
Cologne was abolished as obsolete, the electric tele- 
graph was introduced in its place, and the suitable 
military officials became civil employes. 

On the 4th of December, 1851, M^jor of Engin- 
eers Chauvin was appointed Director of the Tele- 
graph Department. Unfortunately, in the following 
years the introduced subterranean telegraph lines 
failed so often that it was found necessary, if tele- 
graph communication was to be kept up, to make 
them all overground ones. After an experimental 
introduction in the autumn of 1851 of an overground 
liue of telegraph, the change of the existing under- 
ground lines into overground ones, in which galvan- 
ized iron wire, isolated by porcelain bells, was carried 
on poles, was taken in hand in 1852. At first Berlin 
was connected only with the principal cities and such 
towns as possessed exchanges of the provinces and 
neighboring States, regard being had to the require- 
ments of each Government, so that but few stations 
were opened, only ninety-seven at the end of 1857. 
Although it was soon evident that the existing lines 
were insufficient for the requirements of the public, 
it was not until after 1858 that a serious attempt 
was made to extend the lines, so as to cover the 
country with a complete network. Originally >he 
chief telegraph lines started from the Berlin termini 
of the respective railways, but in 1850 part of the 
building in which the General Post-Office at Berlin 
was located was fitted up as a central telegraph sta- 
tion ; and when these premises became too narrow 
for the extended business, a separate building was 
constructed, in which the Central Telegraph Station, 
and the Telegraph Administration have had their 
domicile since 1864. 

The tariff was in the first years of telegraphic 
communication regulated by a graduating scale, and 
was pretty high. The lowest charge was 2s. for a 
telegram of twenty words; one from Berlin to 
Hamburg cost then 6s., which sum will now cover 
the charge for a .telegram from England to almost 
any country in Europe. A telegraph from Memel. 
at the eastern extremity of the Prussian monarch^ 
to Aix-larChapelle, at the western, cost then 12s! 
With the year 1858, however, a change for the better 
took p[ace, the rates uniformly lowered, the above- 


mentioned charges being reduced to Is. 2jd.,8s., 7s., 
and 7& 2$d. respectively. 

Of great service, as we all know, has been the 
telegraph to Prussia during the wars of the last ten 
years. Under the co-operation of the Telegraph 
Administration, the Prussian Ministry of War h ad 
organized a movable field telegraph for the use of 
the army in the field along with an efficient corps. 

Always careful with regard to its army, the Prus- 
sian Government laid the foundation of its army 
telegraph corps during peace; materials for the con- 
struction of light field telegraph lines and temporary 
stations, as well as the carriages necessary for trans- 
port, were accumulated, to serve at once at the mo- 
bilization of the army in forming field telegraph sec- 
tions. Two such sections were already in operation 
during the Danish war, and proved exceedingly use- 
ful. In the campaign of 1866, the army telegraph 
corps consisted of four sections: one for the general 
staff, and one each for the three separate armies (the 
Silesian, the Bohemian and the Main). In both wars 
the Director of Telegraphs, Colonel von Chauvin, 
was conducting the operations of the telegraph corps 
on the respective seats of war. By Article 48 of the 
North German Constitution, the Telegraph Adminis- 
tration was empowered in 1867 to take under its 
supervision all the telegraphy lines of thfc different 
States. The position of the Telegraph Department 
was still further confirmed by an order of the Federal 
Council of the 18th December, 1867, by virtue of 
which the Administration of the Postal and Tele- 
graph system of the North German Confederation 
was divided into two branches, the “ General Post- 
Office of the North German Confederation,” and the 
“ General Direction of Telegraphs of the North 
German Confederation,” both divisions being sub- 
ordinate to the Imperial Chancellor. The Director 
of Telegraphs, Colonel von Chauvin, was appointed 
Director-General of Telegraphs of the North Ger- 
man Confederation. 

The organization of the existing telegraph admin- 
istrations into a complete whole required extensive 
administrative and technical labor. The lowering 
of the rates from 10%d., Is. 7J£d.,and 2s. 5d., to 6d., 
Is., and Is. 6d. respectively, into the three different 
zones into which the distances were divided, al- 
though it had the effect of increasing telegraphic 
correspondence, did not'result in the expected surplus 
with which it was intended to cover the outlay for the 
extension of the lines of telegraph, and an increased 
number of stations. The expenditure for this ob- 
ject had therefore to be provided from other parts of 
the revenues. 

The efficiency of the German telegraph was se- 
verely tried in the late Franco-German War. Seven 
field and five etappe telegraph sections were in opera- 
tion, under the command of Colonel Meydam, (since 
the beginning of 1870 the represeentative of the 
Director-General), who during the war was attached 
to the general staff. Two Bavarian field telegraph 
sections, and one attached to the WOrtemburg con- 
tingent, co-operated with those of the North German 
Army. 

After the definitive constitution of the German 
Empire, its telegraph system was organized as one 
department, and has since been so represented in its 
relations with other countries, though the Bavarian 
and Wfirtemberg telegraph administrations still ex- 
ist in their integrity. 

The first Director-General of Telegraphs of the 
German Empire, Mqjor von Chauvin, resigned in 
1872 on account of his health, which had been shat- 
tered during a period of the most laborious exertions 
in his sphere, and his successor is Colonel, now 
M^jor-General Meydam (the author of the memoir of 


which this is a r&umS), formerly chief of the Depart- 
ment for Engineering in the Prussian Ministry of 
War, who had been Yon Chauvin’s representative 
since 1870. 


CHEAP TELEGRAPHY. 

(From the Scientific American.) 

President Orton’s report of the affairs of the Wes- 
tern Union Telegraph Company is not calculated to 
inspire much hope in those who believe that the 
government can run the lines at cheaper rates to the 
public. On the 1st of January, 1873, a reduction of 
more than fifty per cent, was made in the maximum 
tariff between the most remote points on the com- 
pany’s lines. This, though occasioning a tempo- 
rary loss of revenue, has resulted, during the last few 
months, in a large increase. The reduction was 
from $7.50 and $5 to $2.50. President Orton now 
adds that, owing to Messrs. Edison’s and Prescott’s 
quadruplex apparatus, which is, at the present time, 
working successfully between Chicago and New 
York, and by which two messages are sent in the 
same direction and two more in the opposite direc- 
tion simultaneously on a single wire, he believes it 
practicable before long to cut rates down still lower, 
and ultimately to establish but four rates for day 
messages, namely, twenty-five, fifty, seventy-five 
cents, and one dollar, with half charges (except for 
the lowest) for night messages. 


THE WESTERN UNION DENYER OFFICE. 


No handsomer headquarters for ye electric para- 
phernalia can be probably found for a thousand 
miles, and in any direction, than those recently occu- 
pied by the Western Union Telegraph, in this city. 
The office is now in the second story of Woodward’s 
Block, on Holladay street, which has been fitted up 
for the purpose, with all the modem improvements. 
It possesses three improved tables, on each of which 
four instruments are mounted, affording an aggre- 
gateof twelve keys, on which to transmit and receive 
messages. Everything about the office in the way of 
furniture and fixtures is new, and it is lighted splen- 
didly by three immense windows. 

The enterprise of the Company in affording such 
a pretty place for Denverites to do their telegraphing 
in is only on a par with that which has all along in- 
duced it hereaway to plant telegraph stations in ad- 
vance of settlements. All this western country has 
been particularly favored by this great corporation 
in this respect, and also in the care which it has taken 
to make the lines thus established durable, by using 
cedar poles in place of the wood ordinarily used for 
that purpose. 

Mr.B. F. Woodward, as nearly everybody in Den- 
ver knows, is the manager for the Company here, 
and he is in command of a comparatively large and 
capable corps of operators .— Rocky Mountain Metos. 


An Experiment with Silver.— Boetger offers 
the following experiment to show the formation oi 
binoxide of silver and metallic silver by electrolysis: 
A concentrated solution of nitrate of silver is placed 
in a wide glass cylinder, and two platinum wires, 
forming the poles of a galvanic battery, are placed 
in the solution in a vertical position, about three 
Inches apart Beneath the anode is placed a small 
Iwatch glass, and the current from two Bunsen cells 
started. In a few minutes brilliant needles of 
binoxide of silver appear on the anode, and, be- 
aming too heavy to remain unsupported, fall on the 
watch glass beneath. On the cathode an equivalent 
quantity of pure metallic silver collects in su >w 
[white dendritic ramifications. 
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CORRESPONDENCE. 


To the Editor (if the Journal of the Telegraph; 

The solutions of the problem of the combined re- 
sistance of bridge circuits, furnished by Messrs. 
Hamilton and d’Infreville, are correct as published 
in the Journal. The London Telegraphic Journal 
also published the same solution of this problem. 
All of these are based on what are known as Kir- 
choff’s laws. The same result, however, may be at- 
tained in another manner quite independent of Kir- 
choft’s laws. 


B 



There are three paths for the current from A toB, 
Fig. 1. 1st, through a and e ; 2d, through b t e and c; 
3d, through b and d. If these paths can be arranged 
so that each is independent of and separate from the 
others (as represented in Fig. 2), the question is re- 
duced to the simple one of finding the combined re- 
sistance of three conductors. 


B 



Imagine the sections b and c (Fig. 1), each split 
longitudinally into two conductors, and one of each 
connected, as shown in Fig. 2, to the two ends of e. 
Call the two parts of c t w and x y and the two parts of 
b t y and z. The combined resistance of to and x must 
equate, and that of y and z must equal b; from which 
the two following equations are obtained : 

l) 

W + X x 7 

-1 V — — b ( 2 ) 
y+* 

Again, the potential at the point of Junction of z 
and d must be the same as at the junction of y and e. 
To effect this the resistance y must bear the same 
proportion toease+£tod This gives : 

z a 

In the same manner the potential at the junctions 
of a with i o and e with x being equal : 
a 




t (4) 


From these equations the following value of the 
unknown quantities to, x t y and z is obtained : 
to — 3,818ft 
* — 4,200 
y - 2,300 
s - 1,769ft 

By substituting these values in Fig. 2 it will be 
evident that the question is simply to determine the 
joint resistance of three circuits, i. e.: 
fl -ft o — 6,818ft 

y+o+3— 7,600 
z+d — 6,769ft 
and the result is 2,206tf» 

A. 8. Brown. 


W. W. W. — The matter will be promptly investi- 
gated. D. H. B. 


To the Editor qf the Journal qf the Telegraph: 

I have a private telegraph line, 30 miles long, run- 
ning to my central office at Worcester. The main 
wire is worked with 10 cups, carbon battery, and 
works well. 

To work our register we use 3 cups vitriol battery, 
such as is usual for locals. With this we find this 
trouble. If we leave the register on, in one hour it 
will run the battery all out and will have no working 
power at all, so that if we leave it switched on, so 
that we can hear the call, it will not stay up one 
hour, and we are obliged to cut it off and trust to 
the relay for the call, and switch it on when we wish 
to run the register. We have procured entire change 
of battery, cups and all, and it still is the same. 

Now, can you tell us what is the matter. I am of 
the opinion that, if we were using it quite constant- 
ly, it would keep up, for I have noticed that when 
I found it quite weak and commenced to use it it 
would gradually come up ; but we cannot use it con- 
stantly, but must leave it connected and at rest until 
we wish to use it. 

No telegraph operator I have consulted can ac- 
count for it Will you tell us ? L. J. K. 

Answer . — The current strength obtained with a 
battery of given surface is at its maximum when the 
plates are so divided that the internal resistance of 
the battery is equal to that of the circuit 

In accordance with the law, as above, the resist- 
ance of your register coils should equal that of the 
internal resistance of the local battery. This may be 
properly arranged, and yet the proportions to made 
to vary, producing the trouble you experience, from 
the following causes: 

1st. The platina points on the relay armature may 
t>e too soft. This would cause a very rapid oxydi- 
zation, which, when accumulated, would cause a re- 
sistance sufficient to destroy the magnetic power in 
the register magnet. On removing the local circuit 
for a while, the points would, by the vibrations of 
the relay armature, clear themselves, and, on making 
local contact again, work well until they became 
again oxydized. 

This may be remedied by burnishing the points 
occasionally. 

2d. A defect may exist in the coils of the register 
magnet by which a great part, or the entire wire 
surrounding the core, may be cut out by the jar of 
the register lever. 

Three cells of No. 1 gravity battery, of about 1} 
ohms resistance per cell, would be more constant 
and work satisfactorily. 


Hoosick Falls, N. Y., Dec. 16, 1874 

To the Editor of the Journal of the Telegraph : 

Please answer the following question in your next 
issue, and oblige : A customer comes into my office 

rind writes a letter to R , who lives five miles 

from the telegraph office. Customer desires to have 
ihe message delivered by messenger, and writes in 
the body of message, “deliver by messenger — 
charges guaranteed,* 1 and deposits the amount of 
money with me that I think will defray the ex- 
penses of delivery. In counting the number of 
words, I count deliver by messenger — charges guar- 
in teed, and charge for those words. My repeating 
jfflee thinks that I should not do so. Am I right 
or wrong? Remember those extra five words were 
not in the address, but body of message. 

P. McKbown, Manager. 

Answer . — You were right in charging for the 
extra words. It would also have been right to have 
charged for them had they been in the address or in 
any other part of the message. 


St. Johnsbury, Vt, Dec. 9, 1874 

TotheMdUorqf the Journal qf the telegraph: 

Please inform me through the Journal how many 
words in the following message : 

“ Ship one car com, Coaticooke, Province of Que 
bee. 11 

I claim thjit “ Province of Quebec 11 should be 
counted as two words, as it is given to designate a 
place ; the word “ of 11 being counted as one word, 
and “ Province Quebec” one word. Operator. 

Answer. — You are incorrect. Province of Quebec 
are three words. 

Victoria, B. C., Dec. 11, 1874 

To the Editor of the Journal of the Telegraph: 

Are there more than fifteen words in the follow- 
ing message : “ What freight would be safe calcu- 
late ; tendering for seven millions feet railroad 1 ties, 
Cape of Good Hope. Reply ?” 

And has a repeating office, through which a mes- 
sage of this kind, checked “ 16 paid,” passes, a right 
to alter the check to read 17 words ? A. L. M. 

Answer. — There are seventeen words. It is the 
duty of all offices, repeating or otherwise, to trans- 
mit and receive messages in a correct and proper 
manner. The number of words must correspond to 
the check. 

Mr. d’Inpreville offers the following problem 
for solution : 



Resistance between A and B being equal to 2,100, 
required the resistance between C and D. 


Measurement op Galvanic Currents. — Mr. 
Latimer Clark states, in reference to a common 
source of error in the measurement of currents of 
short duration, that when using galvanometers with 
shunts, a certain discrepancy has been noticed, which 
is usually attributed to some peculiarity of the vi- 
bration of the needle of the galvanometer ; and on 
endeavoring to ascertain the cause of this discrepancy, 
he discovered that the results given by the use of re- 
sistance coils were correct, and that those obtained 
by the use of condensers were wrong. The cause of 
the error he traces up to the fact that the movement 
of a magnetic needle tends to induce in the coil 
within which it is suspended a current in the oppo- 
site direction to that producing its deflection. A 
larger proportion of the whole current consequently 
passes by the shunt, which is not subject to the in- 
fluence of the needle. If, therefore, two galvanome- 
ters are used, the movements of the needles within 
their coils being similar, each of them counteracts 
the other’s influence, thus concealing the errors of 
the process. This source of error does not exist 
when the measure is made by a differential galvan- 
ometer. De Sauty’s method of comparing measures 
is also free from this source of error, and, in general, 
he concludes that it is better in testing submarine 
cables to avoid the use of condensers for comparing 
batteries with standard cells, and to make use rather 
of very high resistance coils; and he has generally 
recommended the use of a resistance as high as 
260,000 ohms. 

In an ordinary open fire grate 76 per cent, of the 
heat resulting firom the combustion of the fuel goes 
up chimney and is wasted, only 26 per cent, being 
radiated into the apartment. 
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WESTERN AND BRAZILIAN TELEGRAPH. 

The report states that the several sections of the 
Company’s cables were completed as follows : Para 
to Pernambuco, 6th September, 1878 ; Pernambuco 
to Bahia, 11th December, 1873 ; Bahia to Rio de 
Janeiro, 24th December, 1878. These cables are all 
in thoroughly satisfactory working order. Owing 
to the unfortunate loss of the steamship Gomos in 
May last, and the lamentable wreck of the Plata, late- 
ly reported, communication has only been extended 
to Rio Grande do Sul southwards by the Platino- 
Braziliera Company. Arrangements are, however, 
in progress for the speedy completion of the short 
section still unlaid, which, when finished, will com- 
plete cable communication with the River Plate. 
The shareholders are aware of this Company’s 
agreement with the Platino-Braziliera Company, by 
which all the cables between Rio de Janeiro and 
Montevideo, when laid, become our property. In 
connection with this agreement the Directors have 
to report that, pending the completion of the said 
cables, they have agreed to pay the Platino-Bra- 
ziliera Company 5 per cent, of the gross earnings 
since the opening of their line from Rio de Janeiro 
to Rio Grande (that is, the 1st May last), in full of all 
claims of participation in traffic by the Platino-Bra- 
ziliera Company. Upon completion of their line as 
above the agreement of the 23d of May, 1873, will 
come into force. The cables of the Central Ameri- 
can Telegraph Company, between Para and Demera- 
ra, have been laid to Cayenne, and the necessary 
cable to complete the communication has left Eng- 
land. The extension of cable communication to the 
River Plate and the opening of the lines between 
North and South America will undoubtedly prove 
additional sources of revenue to this Company. 
Working agreements have been completed with the 
Brazilian Submarine Company, the West India and 
Pahama Company, and the River Plate Company, 
by which all traffic passing over the lines of these 
companies for South America is secured to this Com- 
pany. Although for some months only one section 
of the cable was laid and at work, and communica- 
tion with Europe was not opened until the 22d June, 
1874, from the opening of the line in September, 
1873, to the 30th September last, the total amount of 
receipts was £70,473, of which £43,917 belong to 
this Company. From that date the receipts con- 
tinue very satisfactory, being £23,298 up to the 
4th inst. 


THE EASTERN TELEGRAPH COMPANIES. 

The general meetings of the Anglo-Mediterranean, 
British Indian, and Falmouth, Gibraltar, and Malta 
Submarine Telegraph Companies, were held in Lon- 
don, on Thursday Dec 10th, when the final reports of 
the liquidators were presented and formally passed. 
The liquidators report that all the concessions, pro- 
perty and liabilities of these companies have now 
been transferred to the Eastern Telegraph Company, 
and that the affairs are fully wound up in accord- 
ance with the terms of the special resolution of 
the 3rd October and 1st November, 1872, upon the 
basis of which the Eastern Telegraph Company was 
formed, and these companies placed in liquidation. 

The Chairman said the meetings were purely for- 
mal to confirm the amalgamation of the different 
companies, which have been united under the head 
of the Eastern Telegraph Company. He might state 
that these amalgamations were brought about at the 
instance of the different shareholders, and there was 
as yet no reason to regret what had been done. 
They now did all the work under one Board, and 
although the dividends had not been increased, nor 


any immediate economy effected, still the arrange- 
ment was so far satisfactory. 

A Shareholder asked why the liquidation of the 
Marseilles Company was still incomplete. 

The Chairman said that the reasons arose from 
negotiations going on with the French Government 
in regard to a direct line through France. There 
had been considerable difficulty in bringing this 
about, but he was glad to say that only that morn- 
ing the necessary assent had been received. The 
Marseilles report and accounts would now be sub- 
mitted for passing in due course. The chairman con- 
cluded with a few observations on the national im- 
portance of submarine telegraphy. 

A vote of thanks concluded the business. 


Eastern Telegraph.— The Company announce 
that agreements have been completed with the 
French Government, her Majesty’s Postmaster- 
General, and the Submarine Telegraph Company, 
by which they will be immediately placed in pos- 
session of a special wire between London and Mar- 
seilles, to be worked by the Company’s own clerks. 
The new line is designed expressly for the traffic be- 
tween Great Britain and Egypt, and the transit of 
messages will now be greatly accelerated. 

In consequence of the loss of the La Plata, the cable 
steamer Sydney Hall, under charter by the Monte- 
videan Brazilian Telegraph Company, to proceed to 
the River Plate to complete the communication in 
concert with the La Plata, is detained in the Thames 
until another steamer can be despatched by the 
Platino Braziliera Company. 

The Directors of the Anglo-American Telegraph 
Company have resolved to pay the usual interim 
dividend of 1± per cent., free of income tax, for the 
quarter ending December 31st 

The Directors of the Brazilian Submarine Tele- 
graph Company have declared an interim dividend 
for the quarter ending September 30 last of 2s. 6d. 
per share, or 6 per cent, per annum, free of income 
tax, and payable on Thursday, December 24th. 

The Directors of the Eastern Extension, Austral- 
asia, and China Telegraph Company declared a 
dividend for the quarter ending September 80th of 
8s. per share, or 6 per cent, per annum, free of 
income tax, payable on January 16th. 

The Eastern Telegraph Company announces that 
the usual interim dividend of 2s. 6d. per share, in 
respect of profits for the quarter ending 80th Sep- 
tember last, will be paid on and after 14th Januaiy 
next. 

The traffic receipts of the Eastern Telegraph Com- 
pany for November, 1874, amounted to £33,060, as 
against £35,096 for the corresponding period of 1873 ; 
and those of the Eastern Extension Telegraph Com- 
pany for the same month amounted to £17,728, as 
against £17,454 for the corresponding period of 
1878. 

The foundering of the steamer La Plata with a 
portion of the Brazilian cable on board will, it is 
stated, involve a total loss to the underwriters of 
£100,000. In the case of the Gomos, which was 
wrecked a short time since, the loss has, up to the 
present time, been only partially settled. The total 
liability will, it is reported, be about 85 per cent, of 
the whole sum insured. 

The total number of messages forwarded from 
postal telegraph stations in the United Kingdom dur- 
ing the week ending December 5th was 354,418, and 
during the week ending the 6th of December, 1878, 
889,099, showing an increase in the week of 1874 on 
that of 1878 of 15,819. 


PROPOSED REFORM IN THE BRITISH 
PATENT LAWS. 

We see it stated that the Lord Chancellor of Eng- 
land has intimated his willingness to receive a depu- 
tation on the Patent Laws, and to consider the bill 
in which the proposed reforms are embodied. The 
chief points are reduction in the cost of the Letters 
Patent, a simplification in the manner of obtaining 
them, and amendments in the legal proceedings for 
repression of infringement. A general reform of 
the Patent Office and of the arrangements of the 
Patent Museum will also be proposed. 


Galvano-Plabtic Coppering op Cast-Iron Rol- 
lers for Calico Printing. — O. ScJiatffer . — Many at- 
tempts have been made in this direction by Lokett 
(Lockett ?), L. Huguenin, and Schlumberger. One of 
the defects of the coppered rollers was that they were 
capable of losing their true form — an accident easily 
remedied upon a cylinder of copper, but not upon 
those of coppered iron. Th. Schlumberger cleanses 
the iron cylinders with a concentrated alkaline lye, 
washes well in water, and goes over the whole surface 
with the file. The surface is then very bright, and is 
not to be touched with the fingers or soiled with the 
breath. It is then plunged in an alkaline bath com- 


posed of — 

Sulphate of copper 1 part. 

Dissolved in water 12 parts. 

Cyanide of potassium 8 parts. 

Carbonate of soda 4 “ 

Sulphate of soda 2 “ 

Dissolved in water 16 “ 

Or, Ammonia 8 parts. 

Acetate of copper 2 “ 

Dissolved in water 10 “ 

Cyanide of potassium 3 parts. 

Carbonate of soda 4 “ 

Sulphate of soda 2 “ 

Dissolved in water ...10 “ 


The cylinder is allowed to remain twenty-four hours 
in one of these baths, subject to the action of a bat- 
tery of 4 or 6 pairs, till the surface is coated with a 
slender bnt adherent layer of copper. It is washed 
and cleansed with pumice-stone. If in this operation 
the iron should be laid bare in any part, the cylinder 
must be anew submitted to the alkaline bath. As 
soon as the coating of copper is uniform it is washed 
in acidulated water, and immersed in an acid bath 
of sulphate of copper. This bath is composed of 
solution of copper at 20° B., to which l-300th of its 
volume of sulphuric acid is added to facilitate the 
solution of some metallic copper, which is also im- 
mersed in the bath for the purpose of maintaining the 
solution in an uniform state of concentration. Here 
the cylinder is left till the layer of copper bas attained 
the desired thickness, a galvanic current being kept 
up by a battery of four pairs. If the temperature is 
between 15° and 18°, three to four weeks are required 
to produce a deposit of three-quarters of a millimetre 
in thickness. The cylinder is turned one-quarter 
round daily to change the portion of its surface 
which faces the sheet of copper used as a positive 
electrode. 

Pyrometers. — It appears from a report of a com- 
mittee charged with examination of the above instru- 
ments, that, by means of the Siemens electric py- 
rometer, changes of resistance amounting to about 
Ttshro .of the quantity of heat to be measured can be 
detected without much difficulty. 

The traffic receipts of the Western and Brazilian 
Telegraph Company, for the four weeks ended Nov. 
20th, were £9,076. 


Digitized by 


Google 


G 


Journal of tixe Telegrai :>:tL. 


TARIFF BUREAU. 


SEMI-MONTHLY CIRCULAR 


Executive OfflUl, 1 

Western Union Telegraph Company, > 

145 Broadway, N«w York, January 1, 1875. ) 

To all offices on W. U. Line*: 

The following changea and addltlona hare bean made alnce 
the date of the laat circular: 

GENERAL INFORMATION. 

Chehaw, Ala., re-opened, square 287. 

Notasulga, Ala., dosed. 

Le Claire, Iowa, dosed. 

The P. O. A. of York, Me., is York Comer. 

Hereafter the “tariff for other lines' 1 to Morgan, Marquette 
Co., Mich., will be 150 and 10 from Chicago, HI. 

Porter, Mich., changed to Stephenson. 

Hobart, Minn., changed to Frazee City. 

Hereafter the “ tariff for other lines ” to Sleepy Eye, Minn, 
will be 125 and 8 from Chicago, HI. 

Fort Benton, Mon., dosed. 

Lebanon, N. J., re-opened, square 58. 

Messages taken for Fairton, Cedarville, Dividing Creek, New 
port and Manricetown, N. J., are delivered by train leaving 
Bridgeton, N. J., twice daily. Charges for delivery 25 cents. 
Athens, N. Y., closed. 

Assametqnagan, Que., closed. 

Allegheny Depot, Va., dosed. 

Bloom, Wis., changed to North Freedom. 

Hereafter the “ tariff for other lines " to Horlcon, Reedville 
and Shiocton, Wis., will be 40 and 8, 60 and 4, and 70 and 5 re- 
spectively, from Chicago, HI. 


NEW OFFICES. 

* Florence, Arizona., 100 8 San Diego, Cal. 
Cana Station, Cal. 

Greenville, “ 

Taylorville, “ 

506 Hall's Gnlch, Col. P. O. Grant. 


* Fort Lincoln, Dac., 

200 18 

807 

Chicago, HI. 

* Stephenson, Mich., (formerly 





Porter), 

100 7 

807 

-u 

it 

* Black Hoof, Minn., 

' 150 10 

807 

»* 

li 

* Dakotah, Minn., 

75 5 

807 

** 

«* 

* Frazee City, Minn, (formerly 





Hobart), 

160 10 

807 

II 

14 

* Minnetonka Mills, Minn., 

125 8 

807 


l( 

* Swede Grove, Minn., 

150 10 

807 

<4 

II 

* Sandy Creek Jane., N. Y., 

25 1 

57 

Utlcai 



180 Easton, O. 

* Anderdon, Ont. 

* Charlemagne, Que. 

41 St. Flavie Station, Que. 



Eagle Ford, Texas, 

25 

2 

511 

Dallas. 



Belgium, 

Wis., 

85 

2 

807 

Chicago, HI. 


Cato, 

ii * 

60 

4 

807 

46 

41 


Grimms, 

** 

40 

8 

807 

44 



Knowlton, 

“ 

75 

5 

307 

«t 

14 


Moeinee, 

ii 

75 

5 

807 

14 

44 


North Freedom, Wis. 







(formerly Bloom), 

60 

4 

807 

a 

«• 


Port Edwards, “ 

75 

5 

807 

a 

44 


Oostburg, 

ii 

85 

2 

807 

74 

<» 


Sherman, 

ii 

85 

2 

807 

44 

44 


Wausau, 

it 

75 

5 

807 

44 

«f 


Weston, 

it 

76 

5 

807 

•4 

41 


Whitehall, 

it 

100 

7 

807 

44 

44 


41 Etter, 

Minn. 

29 Lowery’s 

55 Howaid Lake 

t« 

88 Marshland, 

88 La Moille, 

it 

15 Medina, 

59 Nicollet, 

it 

24 North Freedom, 

64 Swede Grove, 

it 

9 Oostburg, 

66 Wells, 

it 

25 Port Edwards, 

88 Arcadia, 

Wis. 

22 Remington, 

82 Blair, 

it 

17 Richwood, 

9 Belgium, 

it 

46 Roberts, 

10 Fort Howard, 

ii 

18 Royalton, 

7 Grimms, 

it 

9 Sherman, 

18 Junction City, 

it 

10 Shiocton, 

29 Kendalls, 

rt 

82 Whitehall, 


8t. Cloud, Minn., will hereafter be in square 56. 

ATLANTIC CABLE BUSINB8B. 

We are notified that the cable between England and Guernsey 
(Channd Islands) is broken. Messages for the Channel Islands 
are sent via France only. Tariff $1.88 for twenty words or less, 
in addition to the ten-word rate to London. 


The cable between Singapore and Batavia is repaired, and 
communication restored. 


CUBA CABLE BU8INE88. 

The cable between Kingston and Aspinwall is again in 
working order. 

WILLIAM ORTON, 
PrtsidtnL 


Executive Office ) 

Western^Union Telegraph Company, V 
New York, Dec. 26th, 1874. ) 

Executive Order No. 158.] 

GOVERNMENT MESSAGES. 

Official messages of officers or agents of the United 
States will hereafter be transmitted, “paid” or 
“ collect ” at the option of the sender, priority being 
given them over all other business. 

The tariff upon such messages will be 25 cents for 
25 words or less, and one cent for each additional 
word for each circuit of two hundred and fifty miles 
or fractional part thereof, 

All the words, except the date and place where 
the message is filed, will be counted, and the dis- 
tances will be computed by the tables of the Post- 
Office Department. If payment of a collect mes- 
sage is refused, delivery will be made nevertheless, 
and a report of non-collection immediately made 
by mail to the Auditor only. • Credit will be taken 
for the uncollected tolls in the monthly account 
current, and a copy of the message returned as a 
voucher. 

This order does not apply to such weather reports 
as are transmitted over scheduled signal circuits, the 
manner of returning which is specially provided for. 

Executive orders Nos. 125 and 144 are hereby 
revoked. 

William Orton, 

President. 


THE TELEGRAPHERS’ MUTUAL BENEFIT 
ASSOCIATION. 


RECEIPT OF ASSESSMENTS— NEW YORK, DEC. 24, 1874. 


Assessment No. 71. 

28, 29, 31, 52, 54, 59, 60, 64, 67, 72, 75, 82, 88, 89, 95, 99, 108, 106 
114, 129, 140, 141, 142, 144, 148, 158, 189, 190, 191, 193, 197, 196,220* 
254, 269, 278, 279, 281, 282, 288, 285, 812, 842, 844, 846, 851, 852, 861' 
867, 872, 878, 879, 891, 894, 405, 426, 480, 481, 466, 468, 469, 470, 471* 
475, 514, 588, 542, 546, 554, 555, 560, 579, 586, 608, 661, 672, 678, 680, 
685, 714, 729, 784, 740, 742, 750, 751, 756, 764, 769, 787, 791, 799, 812 , 
881, 855, 856, 878, 874, 875, 883, 886, 906, 917, 929, 982, 948, 952, 977, 
978, 1023, 1088, 1040, 1047, 1072, 1088, 1090, 1098, 1102, 1148, 1147, 
1169, 1198, 1200, 1226, 1227, 1282, 1288, 1267, 1288, 1825, 1829, 1364, 
1865, 1898, 1407, 1417, 1426, 1444, 1449, 1451, 1454, 1455, 1456, 1482, 
1484, 1488, 1489, 1498, 1505, 1506, 1507, 1508, 1517, 1522, 1582, 1554, 
1555, 1569, 1582, 1589, 1601, 16l5, 1620, 1625, 1684, 1652, 1656, 1668, 
1676, 1681, 1692, 1697, 1609, 1707, 1721, 1728, 1782, 1788, 1786, 1745, 
1775, 1791, 1809, 1810, 1811, 1812, 1847, 1869, 1906, 1919, 1988, 1942, 
1957, 1965, 1991, 1999, 2000, 2001, 2025, 2026, 2028, 2029, 2040, 2067, 

2061, 2065, 2069, 2084, 2086, 2094, 2097, 2113, 2114, 2138, 2147, 2159, 

2162, 2165, 2169, 2170, 2172, 2180, 2181, 2192, 2196, 2197, 2199, 2201, 

2203, 2204, 2205, 2206, 2212, 2213, 2216, 2288, 2240, 2242, 2256, 2257, 

2263, 2278, 2285, 2288, 2294, 2295, 2296, 2297, 2298, 2299, 2809, 2810, 

2818, 2814, 2815, 2816, 2817, 2319, 2321, 2331, 2882, 2889. 

Assessment No. 69. 

6, 175, 273, 294, 847, 597, 692, 766, 1184, 1185, 1188, 1556, 1567, 
1570, 1650, 1678, 1722, 1727, 1742, 1778, 1916, 1945, 1946, 1947, 
1987, 2068, 2066, 2182, 2190, 2236, 2279. 

Miscellaneous. 

68.— 1854. 

70.— 398. 

Members of the Association who look to the Journal op 
thi Telegraph for receipt of assessments paid, will please 
take notice, that an acknowledgment of the receipt of one 
assessment should be taken as a receipt for all previous assess- 
ments. 


PRESENTATION. 

On Christmas morning the business men of Bryan, 
Ohio, presented Miss Olive M. Vineyard, Manager v 
of the Western Union Company’s office at that place, 
with an elegant gold watch and chain as an appreci- 
ation of her services and her uniform courtesy and 
kindness. 


EXCELLENT SPORT. 

In Peru, where telegraphs are subject to daily in- 
terruptions, the inhabitants of the districts traversed 
by the wires consider it excellent sport to upset the 
posts and shoot at the operators. At least so says 
the special correspondent at Lima of the Panama 
Star and Herald. 


The Denver (Col.) News takes pleasure in ac- 
knowledging the very excellent manner in which 
the President’s Message was transmitted upon the 
wires of the Western Union Telegraph Company. 
The management in that city took particular pains 
in receiving it, and their work was admirably done 


The rate to square 074 from offices in the following States, is 
$ 2 . 00 : 


Arkansas, 

Illinois, 

Indiana , 

Iowa, 


Wisconsin. 


Kentucky, 

Minnesota, 

Missouri, 

Tennessee, 


TO OFFICES HAYING “ SHEET C.” 


Offices in squares 297, 806, 807 and 816, which have “Sheet 
C," will make the following changes in their rates to the 
squares of theNorth Western Telegraph Company given below : 
From 297 to squares 82, 88, 40, 41 and 46, Own Dollar. 

From 806 to squares 41 , 46, 47 and 50, One Dollar. 

From 807 to squares 88 and 40, Oifi Do llar. 

From 316 to square 41, Ore Dollar. 


These changes to take effect January 11th, 1875. 

Add the following offices in Minnesota and Wisconsin to y< 
Sheet C, and check accordingly. 

50 Castle Rock, Minn. 41 Knapp, Wis. 

S6 Cokato, “ 89 Ltfay.tU, 

88 Dakotah, •• ^Lfcma^ 


Executive Office, ) 

Western Union Telegraph Company, V 
New York, Dec. 28th, 1874. ) 

All franks issued by this Company during the year 
1874, and now in force, are hereby extended until 
the 81st day of January, 1875. 

GEO. H. MUMFORD, 

Yice-Preft. 


TRANSFER SERVICE. 

Executive Office, ) 
New York, Dec. 26th, 1874. ) 

On and after January 1st, 1875, Greece Ci ty, Pa., 
Fagundus, Pa., and Shamburg, Pa., will be discon- 
tinued as money order offices. 

Geo. H. Mumford, 

Vice-Prefft, f 


in all respects. 


As showing the extensive use to which the elec- 
tric telegraph is now applied in the transmission ol 
news for the daily and other papers, it may be stated 
that one of the Scottish papers — the North British 
Daily Mail — received by wire eight columns of ex- 
tracts from the Life of the Prince Consort, and 
which appeared in its columns the morning after the 
publication of the work. 


BORN. 

Howell.— At Stockton, Cal., Nov. 28, 1874, to L. J. Howell, 
Manager W. U. Tel. Office, Knight's Landing, a eon. 


DIED. 


McNabb.— A t Washington Heights, 111., Dec. 9, 1874, Robert 
J., son 'of Sebastian H. McNabb, aged 1 year, 7 months and 2 
days. 
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ON THE ELECTROMOTIVE FORCE OF PAL- 
LADIUM IN GAS BATTERIES. 

(From Ihe Telegraphic Journal.) 

It was demonstrated by Graham, in one of his latest 
researches, that palladium has a powerful attractive 
force towards hydrogen, so that it can condense, in 
its pores, more than 900 times its own volume of 
that gas ; and further, that the hydrogen thus con- 
densed and combined had a remarkable power of 
deoxidation, so that it reduces salts of oxide of iron 
to protoxide salts, and changes red ferrocyanide of 
potassium into yellow. He conceived hydrogenium 
(the hydrogen thus combined and condensed) as the 
active form of that gas, as ozone is of oxygen. 

From researches (especially those of Bcetz) on the 
electromotive force of gas-batteries, it appears that 
this force depends not only on the opposite affinities 
of the constituent .gases, but also on the power of 
condensation of the solid bodies forming the elec- 
trodes. To this is owing the high electromotive 
force of a gas-battery with platinum electrodes. 

From these data Prof. Villari, of Bologna, was led 
to anticipate that a gas-battery with palladium elec- 
trodes would present a still greater electromotive 
force than one with platinum electrodes ; and his 
experiments have verified this. 

He first tried to compare directly the electromotive 
force of two gas elements, — one with platinum, the 
other with palladium electrodes ; but secondary ac- 
tions proved so disturbing that, he was forced to re- 
duce the phenomenon to its most simple forms, and 
then study it. He thus examined, first, the compar- 
ative action of platinum and palladium in hydrogen 
gas ; then he compared the action of platinum and 
palladium in oxygen ; and then the action of two 
gas-batteries. 

In reference to the first point it appeared, from re- 
peated experiments (in which two electrodes, plati- 
num and palladium, were immersed in hydrogen), 
that the palladium was the negative or more readily 
oxidisable element ; and as the two well-polished 
metals were almost equally unattackable by acidu- 
lated water, we must suppose that it is the hydrogen 
which, in contact with palladium, is more oxidisable 
than in combination with platinum. This quite 
agrees with the ideas of Graham. To obtain such 
experimental results the palladium must be exposed 
a considerable time to the hydrogen, whether chem- 
ically or physically (electrolytically) produced ; 
otherwise very small, and even opposite, deflections 
may be had, especially with chemically prepared hy- 
drogen. In fact* immediately after contact of the 
hydrogen with the two electrodes, the hydrogen in 
contact with the platinum seems the most readily 
oxidised. This anomaly disappears, however, in a 
short time, which, in the author’s experiments, never 
exceeded thirty minutes. 

It need hardly be said that whenever the palladium 
is once charged with hydrogen, it is not necessary 
to prolong the contact of these bodies if they are 
again to be experimented with, and one may thus, 
without waiting, change or renew the hydrogen at 
will. The pallaidum, so charged, may act for a long 
time as if it were in contact with hydrogen, and ap- 
pear as oxidisable element, even if quite immersed 
in acidulated water. To make the foregoing inves- 
tigation, then, it is necessary to dehydrogenise the 
palladium, which can be done in several ways. 

The action of oxygen in gas-batteries with plati- 
num electrodes is very complicated. Prof. Villari 
commenced by taking two ordinary glass tubes, — 
one containing a platinum, the other a palladium 
plate, both metals well polished, — and giving no 
current in the galvanometer, when the tubes were 


filled with acidulated water. He next half-filled 
both tubes with ohemically prepared oxygen, and 
observed that, after a long time, the galvanometer 
still remained at zero; whence must be inferred eith- 
! er that the metals had no particular influence on the 
oxygen, affecting its action in any way, or that the 
influence in both was the same. To decide this he 
took two polished platinum wires, which, immersed 
in acidulated water, gave no current ; he then filled 
one of the two tubes with chemically prepared 
oxygen, and kept the other filled with acidulated 
water; a slight deflection appeared, which quickly 
decreased to nil , the platinum covered with oxygen 
acting some time as electro-positive element. It is 
therefore clear that an action of this kind, perfectly 
negligeable, is also to be attributed to the palladium 
plate covered with oxygen, and it may therefore be 
affirmed that these metals have no special influence 
on this gas. This agrees with the already well known 
fact that neither platinum nor palladium absorb any 
oxygen when serving in a voltameter as positive elec- 
trode. The action of oxygen is, on the other hand, 
very lively when it is obtained electrolytically, for 
in this case it is mixed with a certain quantity of 
ozone. M. Villari, using two platinum electrodes, 
observed that the one dipped in ozonised oxygen 
was strongly electro-positive towards the one in 
chemically prepared oxygen. With palladium elec- 
trodes the phenomena is still more complicated, for, 
besides the ozone from the chemical decomposition 
of water, the palladium acting in a voltameter as 
positive electrode becomes coated with a dark red 
layer of oxide palladium. This oxide is soon dissolved 
in unacidulated water, and in a short time the 
metal takes its original properties; it behaves, further, 
as a strongly oxidising body. All the observations, 
including that of the time required for charging of 
the palladium with hydrogen, fully explain the dif- 
ferences obtained in the first direct comparative ex- 
periments with platinum and palladium batteries. 

Profiting by the information now acquired, Prof 
Villari proceeded to a comparison of the batteries. 
He charged, in the proper way, a platinum and a 
palladium electrode with chemically prepared hy- 
drogen, and half an hour after they gave, in the gal- 
vanometer, a constant deflection of 60° to 70°, the 
palladium appearing electro-negative. He also 
charged two similar electrodes with chemically pre- 
pared hydrogen, and they gave no current in the 
galvanometer. He then formed with these elements 
two gas-batteries, — the one with platinum, the other 
with palladium electrodes, — put them in opposing 
action, and closed the circuit with the galvanometer, 
which gave an initial deflection of 90°, sinking — with 
oscilliation — to 20° or 30°, later to 10° or 20°, and 
after some time to zero. The deflections indicated 
a superiority of the palladium battery. As soon as 
the galvanometric deflection had sunk only a few 
degrees, the author compared anew, by means of 
the galvanometer, the platinum and palladium in 
contact with hydrogen, and obtained a constant de- 
flection of 60° to 70°, exactly as before this experi- 
ment; so that the negative electrodes had not, during 
this process, lost their action. He compared again 
the two platinum and palladium electrodes covered 
with oxygen, which at first, as stated, gave no de- 
flection; and remarked that the latter gave a strong 
deflection of 50° to 60°, the palladium appearing as the 
attackable element of the combination. 

This observation, repeatedly confirmed, is an in- 
dication (M. Villari says) of a secondary polarity ap- 
pearing in the action of the battery with palladium 
electrodes, and which weakens its intensity till it is 
nearly equal to that of the phtinum electrode. 

A similar phenomenon occurs with the platinum, 


*7 


so that the platinum cannot be used as positive elec- 
trode of the palladium battery. Further, if as soon 
as the galvanometer connected with the opposing 
batteries has been deflected only a few degrees, we 
close one of the circuits for a few minutes with a 
short copper wire, it is found, on removal of this, 
that the action of the other battery preponderates, 
on account of the ordinary secondaiy actions which 
weaken more the battery closed with the short wire 
than that closed with the long galvanometric coil. 
Analogous observations and comparisons were made 
on batteries charged with electrolytic hydrogen and 
with chemically prepared oxygen; and similar results 
were had, though perhaps less marked than the 
above, corresponding to the less electro-chemical dif- 
ference between platinum and hydrogenised pallad- 
ium. 

Lastly, Prof. Villari compared two batteries togeth- 
er, which were charged with hydrogen and oxygen 
developed electrolytically thirty to forty minutes on 
each of the platinum and palladium electrodes; and 
when both were connected with the galvanometer, 
they gave a first deflection of 90°, and a constant one 
of 50° to 60°, — in consequence, again, of the superior 
electromotive force of the palladium battery. It is 
to be noticed in this case, however, that the pallad- 
ium — which acted as positive electrode — got covered 
with a dark red layer of oxide of palladium, which 
evidently increased the action of the battery: an ac- 
tion which, after consumption of the oxide, greatly 
diminishes, so that after some hours the intensities of 
the currents of both gas-batteries almost perfectly 
compensate each other. 

These, then, are the actions which occur in a gas 
element with palladium electrodes. It is fully as- 
certained, from experiment, that such an element 
possesses a greater electromotive force than a Grove 
element, as the hydrogen brought in contact with 
the palladium (t. e. the negative electrode) is much 
more readily oxidisable than the hydrogen in con- 
tact with the platinum. This electromotive force 
increases yet more if the palladi m which is in con- 
tact with oxygen (t. e. the positive electrode) is oxi- 
dised, because it acts then as a very oxidisable body. 


A NEW FORM OF ELECTRO MAGNET. 

A contributor to the English Mechanic thus de- 
scribes an electro-magnet constructed upon a novel 
plan and possessing a power far greater than those 
of the ordinary type : 

“ First, I took a number of pieces of iron wire, 16 
gauge and 12 in. long, and commencing half an inch 
from the end, I wound fine silk-covered wire (as 
used for the secondary in coils) for 2*4 in* down, 
then gave two or three long turns, carrying the wire 
to within 3 in. of the other end, and wound that in 
the same manner as the first, and leaving long ends of 
the fine wire for subsequent attachment The cov- 
ered wire was then dipped in a spirit varnish and 
put aside to dry. When I had covered a number of 
these I bent them up into the form of a horse-shoe 
magnet, and put around them a number of pieces 
of similar wire, but uncovered, so that I had a 
horse-magnet much resembling the bundle of wire 
in the core of a ‘coil.’ The whole lot were then 
wound with eight coils of 16 guage covered wire in 
the usual manner, and all the ends of the fine wires 
soldered to the outside copper wire. The result 
quite surprised me, and no doubt will be of some 
use to those who do not mind a little trouble for the 
sake of a superior article.” 


The traffic receipts of the Direct Spanish Telegraph 
Company for the month of October amounted to 
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NEW YORK, JANUARY 1, 1875. 


MORE DISAPPOINTMENT. 

The Direct United States Cable is as yet incom- 
plete, while, for mysterious movements, sudden ap- 
pearances and disappearances, the Faraday bids fair 
to rival that phantom ship of old, the Flying Dutch- 
man . It will be remembered that, after a long dis- 
appearance, it was reported, on Nov. 25th, that she 
had recovered the cable which had been- buoyed 
about 200 miles from the American coast, some 
weeks previous, and, owing to unfavorable weather, 
was again forced to abandon it We now have re- 
ports from her up to Dec. 19th, And learn that dur- 
ing the long silence she had been engaged in 
taking up some forty miles of the shore cable which 
was laid last Spring, and had laid about ninety knots 
additional to the cable which had originally been 
buoyed off Newfoundland, and that this end is now 
buoyed. This is the latest and it is only thirte' n 
days old. 

It was not intended that the notice in reference to 
the new tariff books in the Journal of Sept. 15th 
should have given the impression that they were to 
be generally distributed. The books should be 
ordered only by offices whose books of 1872 are 
unfit for use. The new issue is intended more par- 
ticularly for sale to the public, and copies for cus- 
tomers will be furnished by the Tariff Bureau upon 
requisition through the Superintendents. 

« 4 « — — 

The attention of Superintendents and Managers 
is directed to the Executive Order which appears on 
the sixth page of this issue. It involves a change in 
the treatment of Government messages, and revokes 
Executive Orders Nos. 125 and 144, which hereto- 
fore have governed this class of business. 


The quarterly dividend of two per cent declared 
by the Western Union Company, is payable at the 
office of the Treasurer, on and after January 15th. 


THE TROUBLES OF THE FRANKLIN 
COMPANY. 

The joke which was lately perpetrated by the 
managers of the Atlantic and Pacific Company upon 
the stockholders of the Franklin Company turns out 
to be no joke after all. They have actually con- 
firmed the lease which they had made to themselves 
by the same vote by which it was consummated, and 
the minority of the stockholders (a majority in num- 
ber) have made good their threat of throwing the 
matter into the courts. Upon their petition the 
Supreme Court of Massachusetts have ordered all 
parties who may be interested to appear before them 
on the first Monday of February next, that they may 
then and there show cause why the prayer of the 
petitioners should not be granted. The wording of 
the petition is in plain Anglo-Saxon — with no mincing 
of terms. It is signed by George R. Williamson and 
seventy-four other stockholders of the Franklin 
Company, and in effect recites that the Atlantic and 
Pacific Telegraph Company has purchased a major- 
ity of the capital stock for the purpose of control- 
ling the Franklin Company in its own interest; that 
by means of said control it has elected new officers, 
of which only one is a resident of Massachusetts, 
while there is reason to believe that all own stock or 
have a pecuniary interest in the Atlantic and Pacific 
Telegraph Company; that at least four of the Direc- 
tors are not stockholders in the Franklin ; that the 
Treasurer chosen is the Treasurer of the Atlantic and 
Pacific ; that in pursuance of a plan to deprive the 
minority of the stockholders of the Franklin Com- 
pany of their rights, and to greatly benefit the Atlan- 
tic and Pacific Company, a meeting was held on a 
call which is believed to be inadequate, at which au 
thority was given to lease the Franklin Company to 
the Atlantic and Pacific Company for ninety-nine 
years at an annual rental of $25,000, which was a 
grossly inadequate rent, its value being at least 
$40,000 ; that an offer of $35,000 a year was made 
and was refused by the President, who also refused 
to call a meeting of the stockholders to consider the 
same, but thereafter made a lease to the Atlantic and 
Pacific Company at a grossly inadequate rental, and 
in fraud of the rights of more than one-third of the 
stockholders ; that the President refuses to exhibit 
the lease to stockholders or to disclose its terms and 
conditions ; that said lease was never legally voted 
by said Franklin Telegraph Company, and that if it 
was so voted, it was carried by means of the vote on 
the stock held by the said Atlantic and Pacific Tele- 
graph Company, and that said Atlantic and Pacific 
Telegraph Company intend to defraud and are de- 
frauding the stockholders of the Franklin Telegraph 
Company of their just rights in the premises ; and 
praying that said lease may be vacated; and that the 
said Franklin Telegraph Company may be dissolved 
and a receiver of its property and assets appointed 
to sell the same, and after payments of its debts, 
divide the proceeds among its stockholders. 

This is a very concise and interesting statement of 
facts apparent to the petitioners, and in the interest 


of business morality we hope that the transaction 
upon which the petition is founded will be thoroughly 
ventilated. The public will also be glad to learn how 
“ lateral lines can generally be acquired without ex- 
pense,” which the Atlantic and Pacific Company 
profess to be able to do. We trust that the Company 
will, at the hearing, have an opportunity to “ rise and 
explain.” 


THE SIGNS OF THE TIMES. 

One of the indications of our advancing telegraphic 
civilization was very manifest in the recent organi- 
zation of the American Electrical Association at Chi- 
cago. It was a step demanded by the times. But 
there is much to be done before such an organization 
can be widely and effectively influential. There is 
a process of education to be begun, not by publica- 
tions alone, but by personal training and study. 
Many who have been content with a knowledge of 
the simpler elements in telegraphy must go to school. 
To understand and enjoy the proceedings of a scien- 
tific congress we must learn its idiom, and become 
accustomed to its language and methods of thought 

So we are glad to learn that it is proposed to form 
in New York, a class in telegraphic science, over 
which shall preside a competent teacher to direct its 
studies. It may be that by the time this reaches the 
eyes of our readers this class will be organized. 
Several names of earnest men have already been 
given as applicants for membership. The result of 
this initiatory step will undoubtedly lead to a more 
vigorous movement in the direction of an eastern 
organization similar to the one in Chicago. New 
York indeed, is, in some respects, the only proper 
centre for such an organization, although there may 
well be two, one for the east and another for the 
west. In New York naturally centre many facilities 
for scientific investigation as well as the men of sci- 
ence whose names are national. It is, therefore, with 
no desire to underrate the value of the Chicago 
movement, but rather otherwise, that we hail the 
signs of a similar movement in the east, and espe- 
cially of that feature of it which aims at education 
as the first element of success. , 


The snow storm which occurred on Sunday, Dec. 
20th, played sad havoc with the Police and Fire 
Alarm Lines of this city. Their wires were broken 
in every direction, and for three or four days the 
telegraph service of these departments was utterly 
demoralized. A more perfect wreck could bardly 
be imagined. The compound wire with which 
these lines were constructed was greatly inferior 
in strength to the ordinary galvanized iron wire 
used by the Western Union Company. An exami- 
nation of the wires which laid upon the ground 
showed not a trace of copper, nothing but the steel, 
nearly eaten through by rust. 

These are the lines erected by contract, for which 
the city was charged the enormous sum of $850,000, 
which is at the rate of $10,025 per mile of poles, and 
$1,360 per mile of wire. 
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ARGUMENT OF MR Gk P. LOWREY UPON 
THE POSTAL TELEGRAPH BILL. 

(Continued from page 875, Vol. VII.) 

The Committee on Appropriations of the House 
of Representatives resumed their sitting on May 29th, 
1874, when Mr. Lowrey continued his argument on 
behalf of the Western Union Telegraph Company, 
as follows: 

Mr. Chairman : At the close of the last meeting I 
was engaged in an effort to refute the assumption 
(which must be one of the necessary supports of this 
bill as a proper exercise of constitutional power) that 
the people of the United States have conferred upon 
Congress a power of control, necessarily exclusive, 
over the business of communicating information . 

The fact that Congress is authorized to establish 
post-offices and post-roads is relied upon as authority 
for this proposition, and, in controverting it, I was 
led to remark that the post-office is not primarily an 
agency for communicating information, but an 
agency for carrying certain parcels known as mail 
matter. I fear that I was not able at that time to 
convey my precise meaning, and therefore I return 
briefly to this matter. Suppose a company should 
be organized for the purpose of employing messen- 
gers to run of errands, as in the City of New York, 
where we have what is called the Soldiers’ Messen- 
ger Company. Suppose the business of the company 
was to send a messenger to any man’s house who 
miglit want a message delivered; the messenger there 
to listen to what was said to him, and to go and re- 
port it to the intended receiver. Suppose that busi- 
ness should grow large, by reason of the messengers 
being faithful, trustworthy, intelligent and fleet- 
footed, so that the public came to trust them very 
much, and to send for them whenever a man wanted 
anything communicated. Suppose the business 
shoxild become so large as to meet Mr. Hubbard’s 
apparent idea of what constitutes an interest a na- 
tional one, and that Congress should be asked to pass 
either for the Government to undertake that messen- 
ger business itself, or to set Mr. Hubbard up in it. 
Conld such a bill be sustained on the ground that 
Congress has authority to establish post-offices and 
post-roads ? Would it do to say that, because the 
post-office is a means by which information may be 
sent, and a messenger company is another, and be- 
cause Congress has got the authority of establishing 
the one means exclusively, that it has therefore ab- 
solute control over all other means for that end 
which may be devised? I do not suppose that any- 
body would sustain such a claim. 

Now, in regard to the exact functions of the 
post-office. It has neither sense of sight, or 
hearing, or touch, or faculty of comprehension 
of anything except a ponderable article which 
is brought to it. It does not know what that article 
contains. If the post-office official be bright or stu- 
pid, or the letter-carrier bright or stupid, it is all the 
same to the receiver and sender. The information 
which he gets is in no wise information for or from 
the post-office. All that the post-office does is to 
deliver the package, which may contain seed, or may 
contain information. If the sender should come to 
the post-office with information of a fire in Balti- 
more, and should say to the post-office, “ I wish you 
to let Mr. Jones in New York know of this great fire 
in Baltimore,” the post-office could not hear or com- 
prehend him. It has no means of communicating 
his information as information, but it says to him, 
“If you want to convey this information to New 
York, wrap it up and seal it and we will take the 
package to New York for you.” It is plain, there- 
fore, that the poet-office does not deal with informa- 


tion as information; and the argument that the Con- 
stitution authorizes Congress to deal with informa- 
tion as such has no basis. It authorizes the estab- 
lishment of that peculiar known agency called the 
post-office; and the fact that it went no further 
shows that there are the limitations of congressional 
power upon this subject. The Government may con- 
trol all such communications as are made in the form 
of sealed letters; as to all other communications be- 
tween the people, they are reserved for such control 
as was in the people or the States when the Consti- 
tution was adopted. 

Now I come to the method of communication by 
telegraph. It is merely an extension of the sense of 
hearing, and of the distance at which the human 
voice may be heard. The waving of flags by con- 
certed signals is a means of communicating informa- 
tion. If a man goes to a person who, instead of tap- 
ping upon an electrical instrument, should be able to 
go into a mesmeric trance, and in that state be to im- 
press another person in New York with the idea that 
a correspondent in Washington wishes him to buy 
five hundred shares of stock, that would be another 
mode of communicating information. Is that like 
the post-office? Is it to be supposed that, because 
Congress established the post-office, it must also as- 
sume charge of all people who go into mesmeric 
trances for this purpose? That is just the difference 
between the post-office and any other means of com- 
municating information pure and simple; and it will 
be found, upon any accurate and proper analysis of 
the functions of the post-office and of other means of 
communicating information, that the attempt to sus- 
tain the control of the Government under the post- 
office clause is a perversion of all true methods of 
reasoning. 

In leaving this discussion I repeat the queiy, do 
the Committee believe that the words “Congress 
shall have power to establish post-offices and post- 
roads,” are convertible with the formula in which 
Mr. Hubbard’s construction of these words must be 
stated, viz., “ Congress may assume jurisdiction and 
control of all means, whether now existing or here- 
after to be found out, by which the people may commu- 
nicate their thoughts. ” If these phrases are convertible, 
then a constitutional amendment is requisite to put the 
post-office clause in form to authorise the passage of tin 
present biU. 

The only other clause of the Constitution to which 
Mr. Hubbard refers is the commercial clause. Con- 
gress has the power to establish post-roads. It han 
the power to regulate commerce. The difference in 
the language indicates the natural distinction, which, 
in the judgment of the formers of the Constitution, 
exist between the two things. The one was some- 
thing to be established. It was a thing in itself sus- 
ceptible of one control. It can be established as a 
business. But commerce the Constitution found in 
existence. It is the intercourse and exchange of 
mankin d. The Constitution has not created com- 
merce. Governments have not created commerce. 
Governments are created for the purpose, among 
other things, of protecting commerce, which existed 
before governments were thought of. The Supreme 
Court has said that commerce is all intercourse; but 
is letter-writing intercourse in that sense? I think 
not I do not believe that it will ever be found, on 
a proper construction, that telegraphing is commerce 
at all. Telegraphing is merely (to revert to the illus- 
tration I gave a moment ago) such communication 
as may take place between a man with a flag and 
telescope at Arlington Heights and a man with a 
flag and telescope here. That is not commerce. It 
is direct intellectual intercourse, and no people has 
granted, nor has any government ever assumed, the 


general control of such intercourse. That great 
numbers employ it is not only not a reason for, but 
a conclusive reason against, government interference 
with any means of intercourse except that one — the 
post-office— expressly passed over to congressional 
control. Expressio unius est exdusio alterius . 

Mr. Hubbard. There is an opinion of Attorney- 
General Hoar stating that telegraphic communication 
is commerce. 

Mr. Lowret. There is an opinion of one of the 
Attorney-Generals, in which he says that it assimi- 
lates to commerce, and that Congress has at various 
times passed acts concerning it. The acts he referred 
to were those authorizing the landing of cables on the 
coast, but none of them assumed to influence the use 
of those lines, &c. That was all that was said. Af- 
ter this opinion has been read, if it says any- 
thing more than I now state, I think the Committee 
will doubt it. The question as it now arises was 
not presented to Judge Hoar. There is a great 
deal of ignorance about the matter of telegraphing. 
The suddenness of the invention, the mystery of its 
operation to the people who have no time to investi- 
gate it, has all left, even on intelligent minds, a curious- 
ly wrong idea about it. Mr. Starkweather referred the 
other day to a class of cases brought against telegraph 
companies. I have no doubt he knows that when 
people come- to consult him in regard to suits against 
a telegraph company, they have the vaguest idea as 
to what the telegraph company has undertaken to do 
for them; and they think it has undertaken to do 
more than any contractor has ever undertaken to do. 
The telegrapher has no means of telling whether he 
sends his telegraph correctly. He may send the 
same message a thousand times, and he cannot tell 
whether he has sent it correctly, except by the pro- 
cess of its being repeated back. It is as if I were to 
repeat here a certain formula of words and you 
should try to take it all down. You could not be 
sure that you had done so until after a certain proof- 
reading. That is done in telegraphing, when spe- 
cially paid for, at a rate which merely covers the cost 
of the repetition; and it is that alone which gives 
certainty. And yet people complain of the telegraph 
because it does not do its writing with an accuracy 
which no man ever does when he writes a letter. I 
presume that no gentleman present writes a letter 
that he does not read over to see if he has not omit- 
ted a word. The telegraph operator cannot do that. 
He hears sounds from his instrument and writes the 
interpretation of it as it goes along, leaving no rec- 
ord. Yet it is supposed that the telegrapher must 
write more accurately than a person who writes leis- 
urely at his table. 

I was proceeding to say that telegraphing is not 
commerce. But suppose it is such a servant to com- 
merce that it is to be called commerce itself, (and I 
do not know that I have any objection to that,) still 
what may Congress do in regard to commerce ? Es- 
tablish it? No ; regulate it What is the creation 
of a company to build a railroad ? It is the estab- 
lishing of a railroad. It is not the regulating of a 
railroad. The distinction between establishing and 
regulating is this: That, as to commerce, Congress 
has the right to regulate that which it finds in exist- 
ence— that is to say, to protect it The motive of 
this clause in the Constitution was that there should 
cease to be those onerous and annoying exactions at 
State lines which at the time existed. It was not 
that Congress should have power, at any time, to set 
anybody up in business in commerce. Nor has that 
power, within my knowledge, ever yet been asserted. 
But suppose that this was not so; Mr. Hubbard’s bill 
does not come within the power to regulate com- 
merce because it is commerce among the several 
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States, with Indian tribes and with foreign nations 
only, which Congress is to regulate. Here is a bill 
to authorize the telegraph business all oyer the coun- 
try and within each State; as much between New 
York and Rochester as between New York and Bos- 
ton. The justification of this interference within a 
State is that the business of telegraphing has become 
so large and the communications by telegraph have 
become so numerous. That claim, being analyzed, 
turns out to be this: It is supposed that because 
this means, which is simply the means for the rapid 
and accurate communication of thought between 
people, has come into extensive use the Government 
has a duty concerning it. This Government was or- 
ganized for no such purpose. The people of the 
United States need no governmental aid in their in- 
tellectual intercourse ; nor, when the subject is un- 
derstood, will they tolerate it otherwise than in the 
express limited method fixed by the Constitution. 

Any claim to control the telegraph, irrespective of 
State lines, as a means of communicating informa- 
tion, applies with equal force to the printing of 
newspapers in the State, the printing of books, and 
the circulation of books and papers, and every 
method by which men are able to share their knowl- 
edge and thoughts with others at a distance. In 
fact Mr. Hubbard’s whole scheme, and, I apprehend, 
the scheme of the Postmaster-General, is based on 
misconception of the powers of this Government — 
apparent indifference to the purposes for which it 
was created— and a blind heedlessness of the limita- 
tions of power inherent in its nature. 

I now approach a branch of the subject which is a 
little more difficult. The one which I have left is, to 
my mind, comparatively easy. The difficulty in the 
other consists in the fact that we begin now to deal 
with figures, and, as it was said of the Christian re- 
ligion in early times, that it contained “depths where 
an elephant might swim, and shallows where a mouse 
might ford,” so whoever deals with estimated figures 
and comparative statistics will find that statistics are 
easy or difficult of comprehension as the expert 
manipulator chooses to make them. On our part, 
however, we propose not to deal with estimates nor 
guesses, as Mr. Hubbard, on his part, has necessarily 
to do, since he has a problematical case to establish. 

I shall deal with actual facts of experience, and 
shall hope to escape entanglement with Mr. Hub- 
bard’s artificial web of conjectures and hypothetical 
calculations upon the ftiture, by confining myself to 
the established experience of actual history. I shall 
ask the Committee to accompany me in a little ex- 
cursion through the histoiy of the assumption of the 
English telegraph by the English Government. And 
here I may remark, without at all deprecating the 
talent and industry which Mr. Hubbard has brought 
to the advocacy of his project, that I have been 
amazed, and not a little amused, on reading the his- 
tory of this business in England, to discover that that 
which I supposed to be original here, and perhaps a 
creditable American notion in regard to the telegraph, 
is entirely borrowed from English blue-books. Mr. 
Hubbard’s theories are but the faint re-echo of this 
English business. On going through the blue-book, 
I find our old story, with all the variations and in- 
flections. When Mr. Scudamore goes up, and hopes 
and estimates boldly, Mr. Hubbard goes up; and 
when Mr. Scudamore doubts and goes down, Mr. 
Hubbard goes down. 

Mr. Scudamore is to be credited with the assump- 
tion of the telegraph by the English Government. 
He is an English gentleman, of that thorough train- 
ing which English men of business receive. He has 
been connected with the post-office department since 
1840, and has risen to high rank in it, that of Second 


Secretary to the post-office. He knows the post- 
office thoroughly. He began about 1860 to study 
the subject of uniting the post-office and the tele- 
graph in England. It was very interesting to him. 
He went abroad and examined all the systems of the 
continent. He sent expert persons abroad to ex- 
amine them. He spent five or six years in a careful 
study of the subject — a study such as is very seldom 
here to any question of administration. Of course, 
he had first to deal with Parliament and with the 
committees of Parliament. He entered upon this 
gay and joyous business of making estimates, (per- 
haps, after all, the lightest occupation one can un- 
dertake who has no pecuniary responsibility for re- 
sults,) with a spirit as hopeful and prophetic as Mr. 
Hubbard now exhibits. He stated before the parlia- 
mentary committee his first estimate, after years of 
study and examination, of the cost of the telegraph 
as £2,400,000. That was all that was to be paid to 
put the Government in possession of all the means 
of telegraphing^ then existing in the United 
Kingdom, and to give it all that it wanted to carry 
on the business. Soon he thought it would take 
£3,000,000. That raised some little criticism. Then 
it became £3,600,000. That excited a good deal of 
remark and a good deal of critical discussion. Then 
he said he could do it for less than £6,000,0000. 

By that time he had got the Government committed 
to his plan, and Mr. Gladstone was attending hearings 
before the Committee. Mr. Scudamore was fairly 
launched. The responsibility was off* his shoulders. 
When the bill was passed it gave him £7,000,000 for 
the purpose. The next year it took, in fact, £8. 000, 
000. The next year £9,000,000. And up to the 
present time it has cost the English Government 
about £9,250,000 to pay for what, in the beginning, 
Mr. Scudamore said would cost £2,400,000. And 
now I think it will enlighten the subject a little if I 
read briefly from this blue book. It will show us 
the termination of the road which Mr. Hubbard in- 
vites us to travel. 

The Chairman. What is it? 

Mr. Lowrey. Mr. Hubbard invites the Govern- 
ment to undertake the business of telegraphing with 
him ; that is to say, he puts forward the post-office 
to contract with third persons, both for receiving 
and sending telegraph messages; he to perform a 
part of the service for the larger share of the pay, 
but without responsibility to the customer or the 
Government. Mr. Hubbard estimates that the ex- 
isting lines, or equivalent new facilities, can be got 
for a certain amount. Mr. Scudamore estimated 
that he could get the existing lines for a certain 
amount. He was no amateur. He was a business 
man, acting under official responsibility, and with a 
business reputation and political standing to lose. 
Now, I am going to show you how fatally mislead- 
ing were all the calculations of this astute, practical 
and earnest gentleman, when he undertook a busi- 
ness which he did not understand. 

I read from the special report of the select com- 
mittee on the electric telegraph bill, together with 
the minutes of evidence ordered to be printed by the 
House of Commons on the 16th July, 1868: 

(To be Continued.) 

ELECTRIC LIGHTS FOR LIGHTHOUSES. 

It is stated that the two lighthouses at the Lizard 
promontory, on the southern coast of England, at 
the entrance of the British Channel, are about to be 
fitted with the requisite apparatus for exhibiting the 
electric light. In experiments recently made near 
Paris, with an electric light specially adapted for 
illuminating distant objects, it was found that dis- 
tance up to ten miles could be clearly brought out, 
and by means of telescopes every point in the cone 
of light could be reconnoitered. 


A NEW WORK OF INTRINSIC VALUE. 

theTife 

OF 

Sam’l F. B.' Morse, LL.D, 

INVENTOR OF THE 

Electro-Magnetic Recording Telegraph, 

BY 

SAMUEL IREN^EUS PRIME, S. T. D. 


This volume presents the most romantic and extraordinary 
story in the annals of science and art. 

It is a popular and authentic account of the greatest discovery 
and invention of ancient or modern times. 

On the death of Professor Morse, his family and executors 
united in requesting the author of this volume — long a personal 
friend of the great inventor— to take his books and papers and 
prepare a biography for general reading. The author is widely 
known as an editor, and by his numerous volumes of travel, etc. 

The volume is illustrated with portraits of Morse, Humboldt, 
Lafayette, Arago, pictures of Morse under various circum- 
stances, copious drawings of the several parts of the Tele- 
graphic Apparatus, each step being illustrated by a drawing 
made by Morse himself for the purpose, the whole series exhib- 
iting a perfect and intelligible history of the invention, devel- 
opment, introduction, progress and triumph of the American 
Telegraph, which now is employed upon ninety-five of every 
hundred miles of line on the globe. 

The original documents necessary to the fullest vindication 
of the truth are here given. And all the descriptions and illus- 
trations, with diagrams, are presented, that the general reader 
and the student of science may readily apprehend the origin 
and advancement of the most wonderful or all human inven- 
tions. 

The Life of Professor Morse herewith offered to the pubali 
will become a permanent source of knowledge and entertain- 
ment in every intelligent household, and should form a part of 
every public and private library. 

The work makes a neat octavo volume of 788 pages, and is 
sold by subscription. 

AGENTS WANTED 

Price, in neat Cloth, $5.00; Sheep, $8.00; 

Half Turkey, $7.50 

D. APPLETON & CO., Publishers, 
549 & 551 Broadway, New York. 


CALIFORNIA ACENCY 

FOB 

Partrick, Bunnell & Co’s Instruments. 

NEW PERFECTED GIANT SOUNDERS, 
IMPROVED CURVED KEYS, LATEST AND BEST, 

Champion Learners’ Instruments, Splendid New Pocket 
Belays, and Begslar Belays. 

Address 

GEO. M. POMEROY, San Jose, Cal. 


CHAMPION 

Burglar Alarm & Annunciator Company, 

40 West 13th St, New York, 



We invite Telegraph Managers and Operators throughout the 
coutry to act as our Agents for the Introduction of our Superior 
Burglar ^Alarms and Annunciators into Private Houses, Hotels, 

Upon receipt of plans of houses, we will send skilful mechan- 
ics to estimate upon work or will give any information in writ- 
ing that may be required. Liberal commissions will be paid 
upon any orders that may be secured for us. 

Our Alarms and Annunciators Kerne just been awarded the 
First Premium of the American Institute. 

^Explanatory Circulars will be furnished upon application to 

’ e " 6CIX ' L. G. TILLOTSON, 

President. 

CORNELIUS ROOSEVELT, 

Sec'Vy and Treat., 

40 Wes| 18th Street, N Y. 
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Appointed to oarry the Belgian and United 
States Mails. 

The following 8 teamen are appointed to aail 
FOR ANTWERP. 

F rom Philadelphia. From New York. 
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FROM ANTWERP. 

_____ For Philadelphia. For New York. 
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▼APPLAUD, Jab. 88. > 8W1TZPLAHD. ftb. 8. 

PMCKS OF PA 8 SAGE IN CURRENCY. 

First Cabin, - - - $90. Second Cabin. - - $ 00 . 

Steerage and Intermediate tickets to and from all pointaat 
the lowest rates. 

. P*»*«nger accomodations for all classes unsurpassed. Ample 
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PBTBR WRIGHT A 8 ON 8 , Gen’l Ag’ta, 

_ . _ . 807 Walnut 8 treet, Philadelphia. 

B. ronder Becke, General European Agent, Antwerp. 


AMERICAN LINE. 

The American 8teamship Company of Philadelphia. 
Weekly Mall Steamship service between 

PHILADELPHIA ANT) LIVERPOOL, 

CALLING AT QUNXNSTOWN, 

SaUjng every Thursday from Philadelphia, and 
Selling every Wednesday from Liverpool 

Tiie following Steamers are appointed to sail from 

Philadelphia. 

*HXILWQ2TB, Jaa. 7. I OP), Jbb. m 

WJUUl, Jul 14. PBmTLTABU, frt. 4. 
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PRICES OF PASSAGE IN CURRENCY. 

Cabin $75 to $100 according to accommodations. 
Steerage and Intermediate tickets to and from all points at 

•tl® r&vCfl* 

Steamers marked with a star do not carry intermediate 
FSssemger acwmmodatlons for all classes unsurpassed. * Am- 
pie attendance is provided. Every Steamer carriesasurgeon 
ana stewrardess. 
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EUGENE F. PHILLIPS, 


90 Conduit Street. 
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manutaotubib of the 

REED & PHILLIPS’ 

Patent Finished Insulated Wire, Patent Rubber 
Covered Wire, Magnet Wire, Patent 
Electric Cordage, Cables, &c. 

I claim to furnish the best Braided Wire in the Market, and I 
believe it is acknowledged as such by all large Telegraph Com 
panies and Telegraph Supply Dealers. 

My ^Vires were awarded the first premium at the Cincinnati 
Exposition of 1874, both for best “Office ” aad best “Insulated 
Line Wires.” 

These Wires are furnished in any desirable color or plaids. 

My Patent Rubber Covered Wire will not crack, and 1 b not 
affected by ordinary extremes of heat or cold. The rubber cov- 
ering is of uniform thickness, and the wire will be found In the 
exact centre — a result not heretofore producedx 

I also make cables of any number of conductors at the regular 
price for a single wire. 

With new and improved machinery I feel satisfied that I can 
furnish magnet Wires as good as any to be found in the market 

All Wire used by me is made to my special order, and is the 
best that can be procured in the market 

I could give a long list of testimonials, but depend on the 
merits of the Wire for patronage. 

MT* I ’lease send for sample card and price list. 

These Wires can be had at my prices of 

L. G. TILLOTSON k 00., New York A Philadelphia. 
CHARLES T. 0HE8TER, “ ^ 

P. L. POPE A 00., “ 

PARTRI0K, BUNNELL A 00., Phila. A New York. 
CHARLES WILLIAMS. Jr., Boston. 

THOMAS HALL, “ 

GEO. H. BLISS A 00., Chio&go. 

H. D* ROGERS A 00., Cincinnati. 

GEO. 0. MAYNARD, Washington. 

WATT8 A 00., Baltimore. 


THE OPERATOR, 

The Telegraph Operators’ Journal, 

Published on the First and Fifteenth of each month, in the 
City of New York, and sent prepaid to any part of the United 
States on the following 

TERMS : 

Tmun Months a m 

Six Months * *70 

Own Yxar 1.25 

This Journal commenced with the second volume the publi- 
cation of original articles on scientific subjects, written without 
technical nhnma nr fnpmni. an j ^ m. 


Immense Reduction of Prices! 

Nxw York, May 80, 1874. 

We are offering our TELEGRAPH INSTRUMENTS at 
80 per cent. Discount from our list, or from the present 
published price list of any other manufacturer of Ant-class 
Telegraph Instruments. Quality will be strictly maintained. 

L. Gh TILLOTSON & CO., 

8 DEY STREET, NEW YORK . 

PHILADELPHIA : 54 South Fourth Street. 
CINCINNATI : 22 West Fourth Street. 


in a supplement printed by the Autographic process. 

Its circulation is steadily increasing, and is now double that j 

of any other telegraph paper, except the Journal of 

Tklkgraph. Advertisers should remember this. 

Specimen copies sent free. 

ALLEN & WILLIAMS, 

Editors and Proprietors, 

Box 3393, New York. 


PENSACOLA TELEGRAPH GO. 


C. L. Le Baron; 

Charles Lb Baron, Jr., President. 

Sec'y and Treasurer. 

PENSACOLA, FLORIDA. 


OFFICES IN 

PENSA00LA, FLA. PERRY PA88, FLA. 
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PBN8A00LA JUNCTION. FLA. BAGDAD FLA. | 

UNITED STATES NAVY YARD, PENSACOLA, FLA. 

Connect with the lines of the WESTERN UNION TELE- I 
GRAPH COMPANY at Pollard, Ala. 


v Governed by the same Rules and Regulations as the Western 
Union Telegraph Company. 


Gold and Stock Telegraph Company. 

DIRBOTORa 

TRAOY R. BOSON, MARSHALL LEFFERT8, 

WILLIAM ORTON, JAME8 H. BAN KER, 

GEORGE B. PRESCOTT, ALONZO B. CORNELL, 

WILLIAM K. THORN. 


This Company furniah 

GOLD AND STOCK QUOTATIONS, 

00TT0N AND PE0DU0E EXCHANGE, 
and GENERAL COMMERCIAL NEWS REPORTS, 

To its Subscribers, by 

TELEGRAPHIC PRINTING DTSTRUHENTS, 

At their respective places of business ; and also erect and maintain 
PRIVATE TELEGRAPH LINES 

For Corporations and Individuals, operated with 

PRINTING INSTRUMENTS. 

As manufacturer* of all the perfect TELEGRAPHIC PRINTING 
INSTRUMENTS in use, and owners of a large number of Patents, 
we are prepared, under the facilities of our contracts with the WES- 
TERN UNION TELEGRAPH CO. to extend our sjrstcm of COM- 
MERCIAL REPORTS and PRIVATE LINES to all parte of the 
UNITED STATES. 

Otaonl Offices, Fa 61 Broadway, Few York. 

MARSHALL LEFF1RTS, Pree’t. 
GEORGE B. PRESCOTT, Yice-Pree’L 
HENRY H. WARD, See, and Treat. 
GEORGE & 800TT, Bup’t. 



IF YOU WANT 

equipment 

FOR A 

TELEGRAPH LINE, 

ORDER OF 

L. G. TILLOTSON & CO. 

They have the GREATEST VARIETY. 

They carry the LARGEST STOCK. 

Their PRICES are the LOWEST 

and QUALITY THE BEST. 

THEY GUARANTEE 

Everything to be as represented* 

They always RECTIFY MISTAKES at their OWN EXPENSE. 

KTKRY ABTICLB REQUIRED FOB THB 

CONSTRUCTION & OPERATION OF LINES 

ALWAYS ON HAND. 

TUBER 

^ CELS I ODFl 

TELEGRAPH DTSTRUMEFT FOR BTUDEFTB 

Comprising Sounder and Key, is the greatest 
success of the times. 

L. Q. TILLOTSON & CO., 

8 DEY STREET. NEW YORK. 

PHILADELPHIA 64 South Fourth Street 
CINCINNATI : 88 WeetiFourth Street 
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THE AMATEUR’S 

Telegraph Apparatus. 

With this Instrument is furnished 

A Complete Outfit for the Student, 

INCLUDING 

BATTERY, 

OHEMIOALS, and 

MANUAL. 

There ire severs! thousand in use. 


PRICES a 

Complete Outfit $7 60 

Sounder and Kqy 6 50 

11 “ with Cut-Out and Lightning Arrester 8 00 

Vo. 2 Complete 6 60 

“ Instrument only 4 60 


GEO. H. BLISS & CO., 

41 THIRD AVENUE, 

CHICAGO, ILL. 


ORTON’S 

PATENT PENCIL HOLDER. 

This Holder is intended to save the last half or third of the 
pencil. 

DIRECTIONS. 

When pencil becomes too short to write with comfortably, 
shave down the bntt and screw into the holder. The screw 
makes its own thread. Will hold the pencil perfectly firm. 

Price I O cents each. Sent by mail onreceiptof price 

Price per dozen, - - SO cts. 

GEO. H. BLISS & CO., 

Chicago, III. 
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DIRECTORS. 


WILLIAM ORTON, 
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GEORGE B. PRESCOTT. 
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and GENERAL COMMERCIAL NEWS RBP0RT8, 
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At their respective places of business ; and also erect and maintain 
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For Corporations and Individuals, operated with 

PRINTING INSTRUMENTS. 

As manufacturers of all the perfect TELEGRAPHIC PRINTING 
INSTRUMENTS in use, and owners of a large number of Patents, 
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TERN UNION TELEGRAPH CO. to extend our system of COM- 
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General Offices, No. 61 Broadway, New York. 

MARSHALL LEFFERTS, Pres’t. 

GEORGE A. PRESCOTT, Viee-Prea’L 

HENRY H. WARD, Sen, and Two. 

GEORGE B, SCOTT, Sup*t 


THE WESTERN ELECTRIC MANUFACTURING CO. 

220 EAST KINZIE STREET CHICAGO, ILL. 

KEEP IN STOCK THE FOLLOWING ARTICLES : 


GALVANIZED WIRE, 

COMPOUND WIRE, 

SCREW GLASS INSULATORS, 
(Cauvet’s Patent). 
BRACKETS, PINS, SPIKES, 
BROOKS 1 INSULATORS, 


KERTTE WIRE, 

BRAIDED AND WOUND OFFICE WIRE, 
GUT! A PERCHA OFFICE WIRE, 
SWITCH CORD, 

CALLAUD BATTERY, 

DANIELL BATTERY, 


PLIERS, VISES, PULLEYS, CLIMBERS, GROVE BATTERY, 

WINDOW TUBES, BATTERY BRUSHES, BUNSEN BATTERY, 
SYRINGES, FUNNELS, HYDROMETERS, LECLANCHE BATTERY, 
ACIDS AND CHEMICALS FOR BATTERIES, HILL BATTERY, 





REGISTERS, 

RELAYS, 

BOX RELAYS. 
SOUNDING RELAYS, 
SOUNDERS, 


KEYS, 

MEDICAL INSTRUMENTS, 

HOTEL ANNUNCIATORS, 

PLUG CUT-OUTS, 

CUT-OUTS, (new style), 

W* Our Morse Instruments are of the Western Union, Ottawa (or Caton) style, 
We have ample facilities for the execution of every variety of electrical work. 


REPEATERS, 
SWITCHES, 
GALVANOMETERS, 
INDUCTION COILS. 
ALARM BELLS. 


THE EUREKA ■ INSTRUMENT. 

A COMPLETE SET FOR OFFICE U8E. 



LIST OP MATERIAL . 

One Sounder. One Book Instruction. Pair Message Hooks. 

One Key. One Pkg. Blue Vitriol. Roll Office Wire. 

One Cyll Battery. “ “ Message Paper. 

IVl&ole Outfit only $8. Sent C. O. D. or on receipt of money. 
Parties ordering, please give length of circuit where Instruments are to be 
used. 

Sounder, separate.. .... $4 00 

Key, “ 2 25 

Battery, “ 1 25 


All Orders filled promptly. 

Send Stamp for Illustrated 
Catalogue. 


M. A. BUELL, 26 Warren Block, Cleveland, 0. 


N O OTHER MAIN LINE SOUNDER 

has proven as PERFECT an INSTRUMENT as that 
made by us the past two years. 

LOW RESISTANCE \ EAST ADJUSTMENT AND 
HANDSOME APPEARANCE COMBINED. 

No other instrument offered for this purpose has the advan- 
tages secured to ours. See other columns of this paper. 

WATTS A COMPANY, 

No.!47 Holliday Street, 

BALTIMORE, :1CD. 

gendlfor Catalogue and Price List 


SCREW CLASS INSULA- 
TORS AND BRACKETS 

Of the sise and thread used by the Western Union Telegraph 
Company 

Having secured an Exclusive Agency for these Insulators, 
(manufactured under the Cauvet patent,) we are filling orders 
promptly for large or small quantities, at prices as low as any 
Insulator can be sold for in the market 

THE WESTERN ELECTRIC MANUF’G CO., 

220 East Kinzie St., 

Chicago. III. 
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r ATTS & COMPANY. 


No. 47 HOLLIDAY STREET, 

Baltimore, md 


SUPERIOR TELEGRAPH INSTRUMENTS , RELAYS 
BOUNDERS , KEYS , OFFICE WIRE BATTERIES 
OF EVERY DESCRIPTION , 
SWITCHES , GALVANOMETERS \ 
RESISTANCE COILS. 

A COMPLETE STOCK of EVERYTHING fob thb TELE- 
GRAPH OFFICE OB ELECTRICAL LABORATORY. 

Special attention given to repairing Scientific instruments. 
Sevaral of onr workmen having served their time in the most 
prominent European manufactories, enables us to guarantee 
satisfaction. V 

Send for Catalogue and Prior List. 


Bunnell’s Little Giant Main Line Sounders, 

THE PERFECTION OF MAIN-LINE SOUNDING RELAYS. 


[lORHELL’t Umi HART NRKET RELAY.] 

In the form of Pocket Relays as shown above, or WRECKING SETS, larger size, same style, or for use on Main Line in 
offices without Locals, these splendid instruments are, in all practical respects and in external beauty, as near absolute perfection 
as can be desired. 

They are very compact, but the working parte are all of full size. 

They give out a very clear, distinct stroke, nearly as loud as that of a good Local Sounder. 

The adjustments are peculiarly convenient All parts are perfectly made, highly finished, and mounted upon Polished Ha/rd 
Rubber Bases. 

As this form is so entirely new, and so far superior to any others hitherto made, it should be seen by all Superintendents, and 
tried on 

EVERY RAILWAY TELEGRAPH LINE, 

with a view to its adoption as the 

STANDARD INSTRUMENT FOR WRECKING SETS AND OFFICE PURPOSES. 

[Messrs. L. G. Tillotson & Co. are the only parties authorized by me to manufacture these instruments. 

Jrssr H. Bunnell.] 


PRICES— Pocket Relay in ease $22 OO 

Larger bine, for Office or Wrecking Uses, on Hard Rubber Rase, with Key on Rase, 24 OO 

Without Key 20 OO 

Subject to our 20 per cent discount on all orders accompanied by or money order. 


L. G. TILLOTSON A CO., 

8 Dey Street, New York, 

54 South 4th Street, Philadelphia, 

DEALERS IN EVERT DESCRIPTION OF TELEGRAPH MATERIAL. 


CHARLES WILLIAMS, Jr., 

109 COURT STREET, BOSTON. 

[Established 1856 .] 


$ 11 . 50 . 

MANUFACTURES OF 

Telegraph Instruments, Batteries, Wire, 

AND SUPPLIES OF ALL KINDS. 

r 


BLISS’ 


Complete and Perfect Full-Sized Sounder and Key combined, with Book of Instruction 
Battery, Wire, and all necessary materials. 

[Since my invention and introduction of these instruments, less than a year and a half since, two thousand sets have been 
sold and put in operation throughout the country, giving the most perfect satisfaction everywhere. They will hereafter be 

manufactured by Messrs. L. G. 'nllo taon & Co. H. Bunnell.] 

THESE SETS ARE MADE IN THE BEST MANNER, and are just exactly the thing wanted for Learners' uses, for 
/Nil (hn Telegraph Schools, or for Short Lines from a few feet to twelve miles long, 

trice per Ueil, Price, complete , with Battery, Book of Instructions , Wire, and all necessary material to put in operation. 

Singly, or on a Short Line $8.50 

It will ran aa a local battery for six months without atten- Champion Learner’s Instrument, without Battery, &o 6.50 

ten, and m a battery for a longer period. Ornamental “ “ with Rubber-covered Coils, &o ;••••••••• 

3 ^ game instruments, wound with fine Silk-covered Wire, so as to work well on lines up to twelve miles in length, $1.00 in 

A ^ A * 3 ^ These prices are subject to onr usual discount of SO per cent where money is sent in advance, either by postal order 

GEO. H. BLISS & CO, G . TILLOTSON & OO, 


tlen, and m a main battery for a longer period. 


GEO. H. BLISS & CO., 


41 Third Avenue. 


CHICAGO, ILL. 


8 Dey Street, New York, 

64 South 4th Street, Philadelphia, 

DEALERS IN EVERY DESCRIPTION OF TELEGRAPH MATERIAL. 
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A SUPERIOR 

PRINTING TELEGRAPH INSTRUMENT, 

POB PRIVATE MB SEOBT LUTES, 

Awarded the First Premium— Silver Medal— over all 
othere at C XneinnaH Industrial Exhibition, 187 2* 
The undersigned is now preparing to supply the improved and 
superior 

PRINTING TELEGRAPH INSTRUMENTS 

manufactured under the patent of Mr. J. B. SBLDJEN. Thi# in- 
strument has already been extensively introduced, and has given 
eomplete satisfaction to all who have adopted and used it. It is 
SIMPLE, reliable, and not liable to get out of order ; can be 
operated by any person of ordinary intelligence after a few min- 
utes’ instruction and practice. 

PRIVATE LINES 

constructed in the best and most substantial manner, and on rea- 
sonable terms. 

Favorable arrangements will be made with line constructors, 
elegraph employes, fee., for the introduction of the Printer. 

For further particulars, terms, fee., apply to 

MERCHANTS’ MANUFACTURING AND 
CONSTRUCTION CO., 

S. J. BURRELL, Superintendent, 

No. 80 BROAD STREET, Rooms 19, IS, 14. 
P. O. Box 496. 


JOSEPH MOORE & SONS, 


tEetabllshed 1820 , 


B3B and B37 CHINA STREET, 


Below Qreen St, PHILADELPHIA, Pa., 


Insulated Wire Manufacturers. 


INSTRUMENT AND OFFICE WIRES, 


FLEXIBLE CORDS, CABLES, 


HEAVY INSULATED LINE WIRE, 


RESISTANCE WIRE. 


Wires of every variety of Insulation. 


WILLIAM E. DAVIS, 

MMm fa ih w fi md Dealer in 

TELEGRAPH INSTRUMENTS, 

341 Newark Avenue, Jersey City, N. J. 

Now offers for sale, or will manufacture to order all kinds of 
Telegraph Material. 

NEW STYLE SOUNDER— ‘‘STKNTOR.” 



Price $5.00. 


COPPER 

OFFICE AND MAGNET WIRE, 

BRAIDED AND WOUND, 
SINGLE and DOUBLE, with COTTON, 
LINEN, SILK ; 

Paraffined or Varnished, Compressed and Polished, 

Manufactured and for Sale by 

VE8TEBI ELECTRIC MiROFlCIHRIKE CO., 

CHICAGO. ' 





BEWARE OF WORTHLESS IMITATIONS. 


s 

0 §• 

eo ® 

ox 

§■ 

The New Giant Sounder possesses m§ny advantages in its tone, sound, working adjustments and general beauty ovei 
the old one, and is unapproachably superior to all others of any manufacture whatever. It cannot fall to be adopted whenever it 
icceives a single trial, and is destined to be the Universal Morse Sounder. Every instrument warranted perfect. 

PRICE, SENT C. O. D., $7.50, 

£ Or 20 per cent, allowed upon receipt of Money Order or Draft in advance. 


CHAMPION LEARNERS’ INSTRUMENTS. 


THE BEST OUT. 


PARTRICK & CARTER, Sole Agents, 

38 SOUTH 4th STREET, PHILADELPHIA 


Price of Apparatus complete, with Book of Instructions, Battery 
Wire, and all necessary materials for one complete office outfit, ready 
for shipment, $8.50. Sent by Express, C. O. D. 


Price of single instrument, good for one mile or less, without 
Battery, &c $6 50 

Price of single Instrument, ornamental, good for one mile or less, 
covered coils, without Battery, &c ...... . 7 50 

Price of single instrument, good for ono to twelve miles, without 
Battery, &c 750 

Price of single instrument, ornamental, with rubber covered coils, 
good for one to twelve miles, without Battery, &c 850 


This is warranted to be, beyond all comparison, the best 
Apparatus ever offered for the use of Students of Teleg- 
raphy. Twenty per cent, allowed upon above prices upon 
receipt of Money Order or Draft in advance . 


EAGLE’S METALLIC BATTERY. 


THE EAGLE’S METALLIC BATTERY, after two years of 
trial in every capacity, is now presented with unqualified en- 
dorsements from all directions, as being without question 
the best and most powerful of all constant batteries, 
and as combining in a remarkable degree, the powerful effects 
of carbon or other acid batteries, with La constant and endur- 
ing capacities of the Calland, Daniells or other sulphate of 
copper batteries. 

Simple in construction, requiring no skill to set np, nor the 
least trouble to manage, it does its work with steadiness, econ- 
omy and DQUBLE THE AMOUNT OF POWER of any sul- 
phate of copper battery, as long as there is left in the jar 
ounce of blue vitriol to consume. 

When set np properly, it will not fool or give out in from 
three to twelve months, according to the amount of work re- 
quired from It, and always gives uniform strength of 

CURRENT. 

For open circuits, where all other gravity batteries are ac- 
knowledged failures, the Eagle’s Battery is found to be, fa 
every respect, a perfect success. 

PRICES s 

No. 1* Square Cell, complete, - $2.25 

No. 2, Round. “ “ . JB.OO 


PARTRICK & CARTER, 

The only Manufacturers of the Original 

GIANT SOUNDER, PERFECTED, 

PATENTED FEBRUARY 16, 1875. 
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Western Electric MTg. Co. 


REMOVAL 


220 mss maw, cue**,, nL Co-operative Manufact’ing Company. 


OE3I.iE3BFLA.TEnD 

PRIVATE LINE OUTFIT, 


THE BEST IN THE MARKET. 



n 


HAYING REMOVED OUR PLACE OP BUSINESS TO 

No. 218 PEAR STREET, 

where we have increased facilities for manufacturing, so that we now can promptly fill all orders on short notice ; and onr starting 
motto will be folly maintained, which Is, “ All work done in a workmanlike manner and of the very best material, which will not 
fail to gain the confidence of all and give entire satisfaction to the purchaser/’ as we started on the above principle and have 

numerous letters of recommendation which fully certify to the fact. 

p t And we would particularly call the attention of Telegraph Superintendents and Purchasing Agents that, before purchasing 
elsewhere, they send for a sample of our work, and we will forward at our own expense, so that they can give all onr instruments 
a fair trial ; and if not what we represent them to be, they can be retamed, as we would like to have them compared with those 
of other makers. 

Onr Relays, Keys, Sounders and Switches have all the modem improvements, and we will manufacture to order any style or 
design of instruments, or of any number of Ohms or Units Resistance that patrons may wish. Thanking onr numerous patrons 
for past favors, we respectfully solicit the continuance of the same. 

WM. R. BALDWIN, Manager. 


Private Line Instrument 

This Instrument is mounted on an iron base and finely 
finished. It gives a clear, loud sound. It is made to work on 
a line from a few feet to ten miles in length. 




BLISS 5 

RESERVOIR BATTERY. 

This Battery took the First Premium and Silver Medal for 
force, economy and constancy at the Cincinnati Exposition. 

With each “ Private Line Outfit ” is famished one Private 
Line Instrument, one cup of Bliss’ Reservoir Battery, the 
necessary Chemicals, Wire for connections, tod a Manual. 
PRICES s 

PRIVATE LINE OUTFIT, COMPLETE, - - $10.00 

INSTRUMENT ONLY, 8.00 

BLISS’ RESERVOIR BATTERY, PER CELL, 2.00 

DISCOUNTS * 

A discount of twenty per cent, will be allowed when remit- 
tance is made in advance. Remit by express, registered letter, 
postal order, or draft. 

In ordering, state length of line so that the resistance of in- 
struments may be proportioned accordingly. 

.Send for Circular. Liberal terms to Agents. 

Western Electric Manufacturing Co., 

Chicago, 111* 


W. U. Pattern Relay. 

This Relay is acknowledged to be the best 
in use. Is finely finished. 

Price, - - - - $16. 


Co-operaton’ Learners’ Instrument. 

A complete outfit, embracing a full-size combined Sounde 
and Key. mounted on a walnut base, with Battery, Chemicals 
Wire ana all necessary instructions for setting up and operat- 
ing them, for practising or communicating purposes, being 
in all respects a regular Morse instrument, comprised of a 
first-class Sounder and onr improved carved lever Key, made 
In the best man ner and nothing omitted in their construction 
which could in any way contribute to their efficiency as com- 
plete Sounder and Key combined. The instructions are clear 
and practical, and contain all information necessary for the stu- 
dent All technical terms and expressions are avoided, as they 
only perplex and make the road to knowledge more difficult. 

Learners’ Instrument complete, $9.50, 
without Battery, $8.00. 


2fo. 9 Learner** $5, with Battery, $6*50. 

Sent by Express, C. O. D., or upon receipt of money order. 

SEND FOR PRICE LIST. 

W. R. BALDWIN, Manager, 218 Pear St., Phila. 


CHAS. T. CHESTER, 

104 CENTRE STREET, N. Y., 
TELEGRAPH ENGINEER, 

And Manufacturer of 
INSTRUMENTS, BATTERIES, 

AND EVERY DESCRIPTION OF TELEGRAPH SUPPLIES, 
Offer the best guarantee of excellence in their profession— in 
their long established business— in the extent and variety of 
their manufacturing facilities— in the many improvements in- 
troduced by them, now almost universally adopted or Imitated 
—and in the extent of their business, domestic and foreign, 
enabling them to keep pace with telegraphic progress. 

They publish an Illustrated Descriptive Catalogue of their lead 
Ing manufactures, to which they respectfully refer. 


WILLIAM BROWNLEE, 

DEALER IN 

Cedar Telegraph Foies, 

Foot Shelby Street, 

DETROIT, MICHi 


ORTON’S 

PATENT PENCIL HOLDER. 

This Holder Is Intended to save the last half or third of the 
pencil. 

DIRECTIONS 

When pencil becomes too short to write with comfortably, 
shave down the butt and screw Into the holder. The screw 
makes its own thread. Will hold the pencil perfectly firm. 

Price 10 cents each. Sent by mail on receipt of price. 

Price per dozen, - - 60 cts. 

GEO. H. BLISS & CO., 

Chicago, III. 


Gold and Stock Telegraph Company, 


DIRECTORS : 

•WILLIAM ORTON, TRAOY B. EDISON, 

MARSHALL LEFFERTS, JAMES H. BANKER 

ALONZO B. CORNELL, NORVIN GREEN, 

GEO H. MUMFORD, H. R. PIERSON, 

GEORGE B. PRESCOTT. 


This Company furnish 

GOLD A TO 8T00K QUOTATIONS 
00TT0I AND PRODUCE EXCHANGE, 
and GENERAL COMMERCIAL NEWS REPORTS, 

To its Subscribers, by 

TRLSGRAPIPC FRUITING INSTRUMENTS, 

At their respective places of business ; andalso erect and maintain- 
PRIVATE TELEGRAPH LINES 

For Corporations and Individuals, operated with 

PRINTINC INSTRUMENTS. 

As manufacturers of all the perfect TELEGRAPHIC PRINTING 
INSTRUMENTS in use, and owners of a large number of Patents, 
we are prepared, under the facilities of our contracts with the WES- 
TERN UNION TELEGRAPH CO- to extend our system of COM- 
MERCIAL REPORTS and PRIVATE LINES to all parts or the 
UNITED 8TATE8. 


General Offioee, No. 195 Broadway, New York. 

MARSHALL LEFFERTS, Pres’t. 
GEORGE B. PRESCOTT, Vice-Pres’t 
HENRY H. WARD, See, and Treas. 
GEORGE B. SCOTT, Sujflu 
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IHE KENOSHA INSULATOR CO. 


TELEGRAPH COMPANIES and 

TELEGRAPH CONSTUCTORS 

ue invited to examine the merits of our new and improved 
patterns of 


For the Spring Construction, 


WE HAVE IN STOCK UPWARDS OP 


1,000 Miles LineWire 


INCLUDING 


GALVANIZED AND PLAIN IBON, 


Nos. 8 , 9 , 10 , 11 * 18 , 


akuiciam 


KENOSHA CABBON INSULATOBS I 

These insulators are made of wood, thoroughly baked, and 
covered with an INDESTRUCTIBLE COATING, highly re- 
pellent of moisture, which does not change nor deteriorate after 
years of exposure to the weather. 

THE KENOSHA INSULATOR has now stood the test of Six 
Ymabb’ actual service, and we feel warranted in stating that, 
although costing but little, if any, more than the ordinary glass 
insul ator, its insulating qualities are, on an average, 

. . _ MO*B THAN TEN TIMES AS GREAT 


ALL SIZES. 


50 000 INSULATORS, 

^INCLUDING 


THE BISHOP 

GUTTA PERCHA WORKS. 

4M, 424, 426 Ewt 26th St, N. Y 



S 33 1 S H O HP 

PROPRIETOR, 

ONLY AKKHICAN KANUPACTURBK 

or 

PURE G-UTTA PERCHA GOODS 

IN THE 

UNITED STATES. 


Have on ha n d j snd made to order 


r or rain or fog. 

numbere of these insulators are in use by 

The North Western Telegraph Co., 
The Western Union Telegraph Co. 


- ■ * w ■■ vwkVI II WIIIVII I ^ 

as wdl as many RAILWAY and OTHER TKI.iR raE w LINES 
and they have invariably been found to give 

SATISFACTION. 

Besides thesuspension insulator above shown, which is fitte 
with our IMPROVED WIRE HOLDER, arranged for a ti 
wire, and which does not cramp or injure the Tine wire, w 
manufacture several other patterns, among which is the 



CAP XNSULATOB, WITH PIN OB BBACZET, 

which is fitted with a zinc protection, as shown In the above 
figure. 


THE KENOSHA INSULATOR 
is manufactured with the utmost care by skilled workmen and 
special machinery. Every individual iusulator is tested in 
water with a battery of 500 cells, and not. a single imnerfeci 
one it i allowed to leave the factory. 

We are also prepared to furnish, at short notice, 


CROSS-ARMS for any REQUIRED NUMBER OF WIRES, 

prepared with our patent INDESTRUCTIBLE INSULATING 
COATING, either with or without wire insulators. 

These insulators are packed for shipment in boxes containing 
100 each, and may be ordered direct from us, or through any of 
the leading dealers in Telegraph Supplies. 

We are now prepared to fill all orders promptly, however 
large, and we guarantee all insulators furnished by us to prove 
entirely satisfactory. 


SCREW GLASS, 

CAUVJST PATENT, 

KENOSHA PATENT, 

BBOOKS' PATENT, 

TOGETHER WITH A LOT OW 

PLAIN GLASS, 

Which answers every purpose for Short Lines, where parties 
desire to economize. 


50,000 INSULATOR BRACKETS. 


ALSO, A VERY LARGE VARIETY OF 

Miscellaneous equipment. 

For particulars of whicn we refer to our Catalogues. 


The Great Volume of our Bubikrss enables ns to sell at 

LOWER PRICES 

THAN ANY OTHERS IN THE TRADE. 


SUBMARINE TELEGRAPH CABLES, 

INSULATED WIRES, for 

TELEGRAPH AND ELECTRIC USB, and for 
BLASTING AND MINING PURPOSES, 

In every variety desired. 

As an Insolation for Telegraph Cables and Electric Conduc- 
tors Gutta Pbrcha has been universally adopted by all scien- 
tific and practical Electricians and Manufacturers of Telegraph 
Cables and Wires in this country rod Europe, and ban sus- 
tained, with increasing confidence in its superiority, the practl 
cal test of over twenty jeers' general use. 

The PROPRIETOR would sag to all parties desiring 
SUBMARINE TELEGRAPH CABLES, 
thathswUl guarantee to male and de&mr at Me Factory any 
style of Cable, Insulated with Outta Fercha, as low as they can 
mows Cable of the came style and guakty. 

OR&MR8 RRCRITMJD AT THJB FACTORY. 


Messrs. L. G. TILLOTSON Sc CO. 

8 Bey Street, New York, 

6Jf South Ath St., Philadelphia 
St West Jjth St., Cincinnati, 

hate been appointed by me GENERAL AGENTS for the aale;o 
any Telegraph Cable or Wire manufactured at the Works in New 
York, at Factory Prices, delivered in New York. 

JOHJf TH0MTLEY, 508 Ohfistnnt 8t, Philadelphia 

has been appointed Agent for the eels of any and all goods 
manufactured by me, at Factory Prices, delivered in New York. 

Any goods of my manufacture (except Telegraph Ooods^taetot 
sale in New York, by 

E. 0. I0BT0X * 00, 26 Park Place 
BUSSES (JL0THHG 00, 868 Broadway 
D. HODOKJJf, 27 Maiden Lana, 


THE KENOSHA INSULATOR CO., 

KENOSHA, WI8. 

L. Gh TILLOTSON & CO., 

8 Bey Street, New York, 

GENERAL EASTERN AGENTS, 

He Western Electric Xuntectung Company of Ckieage, 

GENERAL WESTERN AGENTS. 


L. G. Tillotson & Co., 

8 Dey St., New York. 

54 South Fourth St. Plata. 


8HEPABD A DUDLEY, 160 WDHaa 8t 

Addroro aU oomnmnioatioro to & BIBH0P, 

omom AT TAOTOMI. 

JeM P els —», Printer, 10a Nimm, cor. ei Am Street. 
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NEW YORK, JULY 1, 1875. 


WHOLE NO. 184. 


THE GOLD AND STOCK TELEGRAPH COM- 
PANY’S PRIVATE LINE SYSTEM. 


gray’s printing instrument. 


Among the numerous modern applications of the 
Electric Telegraph which have attained such an ex- 
traordinary growth and development within the past 
few years, one of the most important consists in the 
establishment of private lines connecting two or 
more places of business; the offices of merchants and 
manufacturers with their residences, warehouses and 
factories; and to fulfill other requirements of this na- 
ture, which readily suggest themselves. Probably 
the first line of this description 
built in this country was con- 
structed for Col. R. M. Hoe, the 
celebrated inventor of the cylin- 
der printing press, who built a 
line in 1849 from his office in 
Gold street to his manufactory in 
Sheriff street, in this city, a dis- 
tance of about two miles, and 
equipped it with the ordinary 
Morse registers. The necessity of 
employing a special skilled oper- 
ator was, for many years, a great 
drawback to the general intro- 
duction of private lines, and even 
after alphabetical dial instru- 
ments became available, but com- 
paratively few such lines were 
erected. The business — what 
there was of it— fell into the hands 
of irresponsible parties, who, 
when they had secured a con- 
tract for a line, erected one of 
the cheapest and most inferior 
character, which answered the 
purpose if it held together long 
enough to enable the builder to 
get his money for it and depart. 

There were, of course, some 
honorable exceptions to this rule, 
but it was not until within a 
comparatively recent period that 
anything worthy of the name of 
a complete system was estab- 
lished. 

In 1871 the Gold and Stock Telegraph Company 
of this city, having previously established an exten- 
sive system of lines and instruments for reporting 
the quotations of the gold and stock exchanges, de- 
cided to add a regular private-line department to 
their rapidly increasing business. The Company 
accordingly made arrangements to purchase or con- 
trol all the most valuable patents for printing instru- 
ments adapted to this purpose, other than those 
already owned by it They then proceeded to con- 
struct pole lines of the most substantial, durable and 
costly character through the principal business por- 
tions not only of New York, but the adjoining cities 
and suburbs of Long Island and New Jersey, the 


latter being brought into connection by a large num- 
ber of submarine cables. The plan of operations 
adopted by this Company was that of erecting a suf- 
ficient number of lines to meet the probable require- 
ments of the business, which could then be made 
available to connect any required points within the 
range of the Company’s field of operations. By this 
means they were enabled to furnish at short notice, 
to parties desiring it, a complete telegraph line, 
equipped with type-printing instruments, batteries 
and other necessary requirements, and by means of 
a trained corps of skillful and efficient employes to 
assume the entire charge of it for a very moderate 
annual rental. That this policy was an eminently 


sagacious one has been sufficiently attested by the 
subsequent rapid development of the system. 

The necessity of providing for use upon this 
class of lines a printing telegraph instrument of 
easy and simple manipulation, requiring no scientific 
or mechanical knowledge, nor previous experience 
on the part of the person operating it, was early 
recognized by the officers of the Company, and has 
led them to extend the most liberal encouragement 
to all inventions and improvements in that direc- 
tion. The result of this wise policy has been that 
a number of instruments and methods of great 
value have been developed and perfected, and after- 
wards, through the agency of the Company, exten- 
sively introduced into practical use. 


One of the best of these instruments for private 
lines, and one which is now more extensively used 
than any other throughout the United States, is 
Gray’s Automatic Printer, of which we present a 
fine illustration. The limited space at our com- 
mand will not permit of our giving in the present 
article, a description of another instrument of this 
kind, which is also being largely introduced, known 
as Edison’s Engine Printer, but we shall probably be 
able to do so in a future number. 

As will be seen by reference to the illustration, the 
mechanism of Gray's apparatus is mounted upon a 
handsomely ornamented iron base, the working parts 
being protected from dust by glass shades. The key- 
board extends across the front of 
the base, and consists of twenty- 
eight keys, upon which are en- 
graved the different letters of 
the alphabet, with the necessary 
punctuation [mints, etc. The 
blank key at the extreme right is 
used to start the instrument. 
Beneath the small glass shade at 
the rear of the key-board is an 
upright polarized relay, behind 
and above which is situated the 
type-wheel and printing appar- 
atus. 

The communications are print- 
ed as received upon a continuous 
strip of paper which is fed from 
the roll above. The type- wheel 
is made to revolve by means of a 
double acting pallet escapement, 
attached to an armature which 
vibrates between the poles of 
two local magnets within the 
hollow base of the instrument. 
At the back of the instrument, 
directly in the rear of the type 
wheel, is a cylindrical brass case 
containing what is called the 
“sunflower." This is a flat an- 
nular disc of platinum, divided 
radially into equal segments cor- 
responding in number to the 
transmitting keys, each of 
these segments being connected 
to its corresponding key by an insulated wire. 
A circuit-dosing arm, rigidly attached to the type- 
wheel shaft, travels over the divided disc as the shaft 
revolves, and places the latter in electrical connec- 
tion successively with each segment. The same 
dreuit (which is that of the main line) is conducted 
through the coils of the polarized relay, and this, by 
means of a local circuit, controls the escapement 
magnets above alluded to. 

The general principle upon which the instrument 
acts may now be understood without difficulty, 
although the details would require special drawings 
to render their description sufficiently dear. Upon 
breaking the main circuit, by depressing the extreme 
right-hand key, the relay moves and the local magnets 
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release the escapement, which in turn allows the 
type-wheel to move forward a step, carrying with it 
the moving arm upon the sunflower. By means of 
a pole-changer attached to one instrument only in 
each circuit, the direction of the line current is re- 
versed for each letter passed over, and thus the po- 
larized relay and escapement magnets con- 
tinue to vibrate automatically until the sender 
depresses some other key. The depression of 
this key breaks the circuit leading to the 
corresponding segment of the sunflower, and 
when the traveling arm reaches this segment 
the main circuit is interrupted, the escape- 
ment cannot act, and the type-wheels of both 
instruments come to a stand. The letter or 
character upon the type- wheel corresponding 
to the key which has been depressed upon 
the sending instrument being thus brought 
opposite the paper strip, the impression 
is effected by a magnet in the local circuit, 
which is instantly brought into action upon th e 
cessation of tbe vibrations of the relay armature. 

Thus it will be seen that any person who can read 
and spell can transmit communications upon this 
instrument merely by Angering the appropriate 
keys, and that these may be automatically recorded^ 
even in the absence of an attendant, at one or more 
distant points. 

This instrument is a comparatively recent inven 
tion, having been first introduced so lately as the 
autumn of 1871, since which time nearly a thousand 
have been manufactured and set in operation. The 
ordinary speed of transmission attained by persons 
who have become familiar with the positions of the 
letters upon the key-board is usually from 14 to 16 
words per minute. The apparatus is very simple 
and in practice is not found to be liable to disar’ 
rangement. It can be worked on lines of any re. 
quired length. 


represent the needle at rest in the meridian, and a b 
the galvanometer coil parallel thereto. Now suppose 
that the passage of the current deflects the needle 
and causes it to assume the position indicated by the 
dotted line, and that the coil a b is then turned in 
the same direction, until it also coincides in direc- j 



THE SINE GALVANOMETER 

The principle upon which the sine galvanometer 
is constructed is illustrated in the diagram Fig. 1. 
The line « n represents a magnetic needle at rest in 
the meridian. If the needle is deflected through the 
angle a, by the influence of a galvanic current a b 
flowing in the same plane, then the line ri M, drawn 
parallel to s n, will represent the direction of the 
earth's magnetic force, which constantly tends to 
bring the needle back to its position in the meri- 
dian. The intensity of this force is represented by 
the length of the line ri M, and is denoted by M. 

In order to ascertain what portion of this force 
acts upon the needle, we may resolve ri M into two 
forces, viz. : ri f acting in a direction at right angles 
to the needle, and ri g in a direction parallel to it. 
The latter, however, is entirely exerted upon the 
fixed turning point. Therefore ft'/, represents the 
actual force of that portion of the earth's magnetism 
which tends to bring the needle back to the meri- 
dian 9 n. Therefore we have 

ri f — ri M. sin a — M. sin a. 

Thus the force of the earth's magnetism, which 
tends to bring a deflected needle back to its state of 
rest in the meridian, is always equal to M. sin a, in 
which M remains constant, so long as the needle re- 
mains at the same point on the earth's surface, and 
retains its original magnetism. 

The coil of the sine galvanometer must first be 
placed parallel with the magnetic meridian. 
When the needle is deflected by the passage of the 
current through the coil, the latter is turned after 
the needle until it coincides with its new 
direction. To illustrate this, let $ n. Fig. 1 


tion with the dotted line ; the needle will be de- 
flected still further in the direction of the arrow, 
because the tendency of the current is always to 
bring the needle into a position at right angles to its 
own course ; but this is constantly opposed by the 
directive force of the earth’s magnetism, tending to 
carry it back to the meridian. By continuing the 
movement of the coil in this direction, a point is at 
length reached at which the coil and the needle are 
again parallel, which is represented by the line s' ri. 
The influence of the galvanic current upon the needle 
is still exerted, as before, in a direction at right an- 
gles to the conducting wire, denoted by the line 
ri S, while that portion of the earth’s directive force 
which acts upon the needle, is represented by ri /. 
The needle being at rest under the combined influ- 
ence of these two forces, it follows that the forces | 
must be equal to each other. The force ri 8 is, 
therefore, exactly equal to ri /. But ft'/ — M. sin a; 
consequently, 

ri 8 or 8 — M. sin a. 

If we allow another current to pass through the 
same coil, and again turn the coil towards the de- 
flected needle until the two again coincide in direc- 
tion, and denote this current by S', the angle of de- 
flection by a', 

S 1 — M. sin a'; 
and for both currents, 

8 : 8' — sin a : sin a', 



Figure 2. 

That is to say, the magnetic forces of two galvanic 
currents are to each other as the sines of the angles 
of deflection of the needle, in cases when the gal- 


vanometer coil has been turned after the needle, un- 
til the direction of the two is coincident. 

The sine galvanometer is founded upon these laws. 

Its essential parts will be easily understood by refer- 
ence to Fig. 2. In the center of the divided hori- 
zontal ring is placed the magnetic needle, while the 
vertical ring contains the conducting wire* 
The whole is so arranged as to be capable 
of being turned around its vertical axis, 
and the angle through which it is turned 
may be read off from the graduated horizontal 
circle below. 

When using the instrument, the index on 
the lower graduated circle is placed at zero, 
and then the coil is turned until it stands in 
magnetic meridian, so that the needle 
points to the zero of the upper graduated 
circle. If we now allow the current which is 
to be tested, to pass through the coil, the needle 
is deflected. The vertical ring, which con- 
tains the conducting wire, is now turned in the di 
rection of the deviation of the needle, until the two 
are brought into the same vertical plane, and the 
needle again points to zero, as the upper divided 
circle has kept company with the coil in turning. 
The deflection of the needle is then read off from 
the lower circle, and the sine of the angle of deflec- 
tion is the measure of [the strength of the current. 

When the sine galvanometer is used for measur- 
ing weak currents, the convolutions of the conduct- 
ing wire should be as numerous and as close as 
possible to the needle. 

As the sine galvanometer, when properly arranged, 
is more expensive and not so convenient for general 
use as the more simple tangent galvanometer, it is 
but little used except for scientific experiments, 
especially in cases where the currents which are to 
be measured are not strong enough to act upon 
the needle of the tangent galvanometer with suffi- 
cient power. 

The Multiplier Arranged as a Sine Galvan- 
ometer. 

It is obvious that the ordinary multiplier may 
easily be transformed into a sine galvanometer, when 
it is so arranged that the coils may be turned hori 
zontally, independently of the needle, and a grad 
uated horizontal circle so arranged as to indicate the 
number of degrees traversed upon a fixed index. 
But we can, with equal convenience, when there is 
no fixed index or graduated circle, indicate the 
angle through which the coil is turned by means of 
the multiplier, if, after the current has been made 
to pass through the coil, we turn the latter after the 
deflected needle, until they coincide and the multi- 
plier wire becomes parallel to the needle. If we 
now interrupt the current, the needle returns to its 
state of rest, and describes exactly the angle which 
the coil has traversed in its removal from its 
original position in the magnetic meridian. 

If it is not practicable to turn the coil itself, 
we may still use the multiplier as a sine galvano- 
meter, by placing it upon a horizontal disc, capable 
of being turned around a vertical axis, and pro- 
vided with a graduated scale. This, of course, is 
managed in the same way as a sine galvanometer. 

In using this instrument, care should be taken to 
ascertain that after a current has been measured 
that the needle still retains its original magnetism. 
This may be very easily done by observing whether 
the needle, after the current has been broken, re- 
turns completely to its former position of rest, the 
zero point of the scale. 

Siemens & Halske’s sine tangent galvanometer 


Digitized by 


Google 



J’O'U.rio.ai of tli© T©legra,:plx 


IQS 



(Fig. 3), is an instrument which may be used both as 
a sine and a tangent galvanometer. The annular 
horizontal plate P, upon which the wire ring R and 
the needle-box M are fixed, may be turned by two 
insulated handles u in the plate P, of which only 
one is visible in the drawing. 

Upon the circle Q is a graduated 
scale T and upon the movable ring P 
is an index mark i. By means of this 
graduated scale T the angles are read 
off in the manner heretofore described 
when the galvanometer is to be used 
by the sine method. Within the 
needle-box is also another graduated 
scale T, by means of which the angles 
are read off, when the current is to be 
measured by the tangent of the angle 
of deflection. 

The coil R consists of 16 convo- 
lutions of wire i^th inch thick, which 
proceed from screw A; 1 to screw A; 11 , 
and of 1050 convolutions of thin 
wire Ortath of an inch), which pass 
from screw A; 111 to k iy . The thicker 
coil has a resistance of less than 0.1 
Siemens units (which will be here- 
after explained), while the resistance 
of the thinner coil is about 150 
Siemens units. 

When screws k l and k n are con- 
nected with the poles of a battery, 
then the thick wire coil alone is 
connected ; but when k 1,1 (not visible 
in the drawing) and k™ are connected 
with the poles of a battery the thin 
wire coil only is in circuit. By pulling 
out the knob u two stops are caused 
to project in the needle-bok M, so that the swing of 
the needle is confined between narrower limits. 


instrument This is accomplished by inserting an 
additional wire between the corresponding screws 
of the instrument, the resistance of the wire being 
in a known proportion to that of the coil of the 
instrument The theory of resistances and branch 
currents will be considered hereafter, but for the 


If we substitute in succession for to the values 
JW,}W and W, we obtain : 

S - 10 S' 

8 — 5 S' 

S— 2 S' 

A branch wire, thus arranged to convey a portion 
of the current around the instru- 
ment, is termed a shunt. Fig. 7 repre- 
sents a box or case containing three 
such shunts or branch wires, the re- 
spective resistances of these wires 
being in the proportion above stated. 
The binding screw marked 0 forms 
the common terminal of the three 
shunts, while the resistances of i W, 
i W and W, proceeding therefrom, 
terminate respectively in the screws 


Figure 8. 

sake of completeness we will refer also to its use 
with the sine-tangent galvanometer for the benefit of 
such persons as are already familiar with the princi- 
ple. 


Figure 5. 

Referring to Fig. 6, suppose u> to be this branch 
wire, while W represents the resistance of the in- 
strument, E the battery, and 8' the current passing 
through the galvanometer with the branch circuit 


Figure 6. 


Figure 7. 

marked 10, 5 and 2, as illustrated in 
Fig. 8. If, therefore, we connect 0 
with one of the binding screws of the 
sine-tangent galvanometer (Fig. 3), 
and either 10, 5 or 2 with the other 
binding screw, the branch circuit or 
shunt thus connected will divert a 
portion of the current, and the re- 
mainder which still passes through 
the instrument, will be only fa i or i 
the original amount, as the case may be ; therefore, in 
order to obtain the true value of the strength of the 
current, we should multiply sine or tangent of the 
observed angle respectively by 10, 5, or 2. In this 
manner, by the aid of shunts, 
it is quite possible to make use 
of very sensitive instruments 
to measure powerful currents. 
The combined sine-tangent gal- 
vanometer is very well adapted 
for telegraphic purposes, all 
the measurements which were 
required in laying the Red Sea 
cable having been made with one of these instru- 
ments. 


Figure 8. 


Figure 4. 

Fig. 4 represents the sine needle, and is of 
full size. The pointer i i is of aluminium. 

Fig. 5 represents the tangent needle, of full size. 
The pointer i i is also made of aluminium. 

When the currents are of such force that it is im. 
possible to read off the angles with accuracy, a por. 
tion only of the current is allowed to pass through the 


open, 8" the current through the branch circuit 
only ; then, if 8 represents the entire strength of the 
current of the battery in the portions of the circuit 
outside the galvanometer, we have : 

8 - S' 4- 8" 

S' : S" — u> : W 

„ ^ W + w, 

Hence, 8 — — - — 8 . 


Precautions Necessary in Using Galvanom- 
eters. 

Great care should be taken, when using any gal- 
vanometer, not to allow too powerfulcurrents to pass 
around the needle, as such currents are liable either 
to change the magnetic intensity of the needle or to 
reverse its polarity altogether. Hence, in order to 
avoid the injurious influences upon the magnetism 
of the needle even of feeble currents, the currents 
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should not be allowed to act upon a galvanometer 
for a longer time than is necessary. 

When using the tangent galvanometer, it must be 
remembered that the trigonometrical tangents of the 
angles 0° to 45° of a circle whose radius is 1, in- 
crease from 0 to 1, but that, on the contrary, for an- 
gles of 45° to 00° the tangents increase from 1 to oo 
(infinity). It follows, therefore, that at large angles, 
a very considerable change in the strength of the 
currents will produce but a slight change in the angle 
of deflection, and that, even in a very accurately 
constructed instrument, an increase in the angle of 
deflection is hardly perceptible ; or rather is quite 
imperceptible, although the current-strength may 
have been considerably increased. 

The case is similar with the sine-galvanometer. 
The difference in the sines between 1° and 10° is 
very much larger than the difference in the sine 8 
between 81° and 90°. For this reason the sine gal- 
vanometer is much more accurate in the measure- 
ment of large angles than smaller ones ; the reverse 
being the case, as we have seen, with the tangent 
galvanometer. 


THE VOLTAMETER. 

Faraday has shown that the chemical action of a 
galvanic circuit is equivalent to its magnetic action, 
and that the quantity of water decomposed in a 
certain time by a current, or, what is the same thing, 
the volume of inflammable gas evolved during that 
time is in proportion to the strength of the current. 

If, therefore, we take an apparatus for decom- 
posing water, which is provided with a graduated 
glass tube for the purpose of retaining and measuring 
the inflammable gas formed by the decomposition of 
the water, we have an instrument termed the Volta- 
meter, which may be employed for the purpose of 
comparing the strengths of different currents with 
each other. 

Figures 9 and 10 show the construction of the 
Voltameter. 



Figure 9. 


The glass vessel is filled with dilute sulphuric acid, 
or preferably with pure sulphuric acid of 1.3 specific 
gravity. Through glass tubes inserted in the leaden 
plug which closes the vessel at the top pass two insula- 
ted copper wires, hermetically scaled, into the vessel, 
where they are soldered to two thin platinum plates, 
which stand opposite to each other and as near to- 
gether as possible. The copper wires in the inside 
of the vessel are protected from the action of the 
acid by a coating of varnish. If we connect the 
ends of the copper wires protruding from the leaden 
plug with the poles of a battery, then the current 
passes from one platinum plat j to the other, through 
the acidulated water, which is thereby decomposed, 
forming inflammable gas. The latter ascends and 
escapes through the bent tube. In order measure 


it we confine it in a glass tube, divided in cubic 
centimeters, as represented in Fig. 11. If we wish 
to measure this with accuracy, and have the inflam- 
mable gas perfectly pure, the compound gas that i 
separated from the water should be made to pass 
through sulphuric acid, in order to remove any water 
which it might contain. 



Figure 10. 


Nevertheless, it must not be forgotten that the 
insertion of a voltameter into the circuit of a battery, 
on account of the great resistance which it opposes 
to the passing of the electricity, materially reduces 
the strength of the galvanic current. 

Reduction op the Volume op Gas. 

The use of the voltameter requires an exact 
measurement of the volume of inflammable gas 
formed by the current in a given time. The vol- 
ume of a confined gas, however, according to Ma- 
riotte’s laws, depends on the pressure brought to 
bear on it, the volume decreasing in the same pro- 
portion that the outside pressure increases. Besides 
this, the temperature has an important influence 
upon the volume of a confined gas. With respect 
to the latter circumstance the careful investigations 
of physicists have shown that all gases are subject 
to the same amount of expansion for like changes 
of temperature, and that for each degree over or be. 



low 0° Centigrade, the change in volume of the gases 
amounts to about *+* of their volume at 0°, or 32° 
Fahrenheit. 

In measuring a certain volume of gas, it should 


therefore always be stated at what temperature and 
under what pressure the measurement has been 
made, and when several different volumes are to be 
compared the measurements ought either to be made 
at the same temperature and under the same 
pressure, or, as this often is not practicable, the re- 
sults must be reduced by calculation, so as to render 
them comparable with each other. 

It has therefore been agreed upon, in making these 
reductions, to adopt the temperature 0° C. and the 
barometrical pressure of 760 millimetres (30 inches) 
of mercury. If, therefore, we have measured the 
volume of inflammable gas originating from the de- 
composition of water at a temperature of t° and a 
pressure of b millimetres, then we must by calcula- 
tion find what the volume would have been at a 
temperature of 0° C. and barometrical pressure of 
760 millimetres. 

The quantities of inflammable gas obtained under 
the same conditions, the temperature and pressure 
being the same, by means of galvanic currents in 
the same length of time, are in proportion to the 
strengths of currents themselves. 

In order to make the necessary corrections, we 
must first ascertain what the volume of gas would 
have been, measured at the temperature of t° and a 
pressure of b mm., in case the pressure had been 760 
ram. and the temperature 0°. Let us call the vol- 
ume of gas measured at t°, V, and the volume of 
gas at 0° Vo, then for each degree of temperature 
the gas expands about y+yd part of the volume 
which it occupies at 0°; hence, for t° the gas ex- 
pands about *fjd part of its original volume at 0°; 
therefore volume v 0 for t° temperature increase ex- 
t tv 

pands about — Xv 0 = — ; the true volume at t : 

273 273 


fro 2730 q + tvo 0©(273 + 1 ) 

V =f>o H 1 11 > 

273 273 273 

and therefore the volume at 

273V 

0° or 0o——. 

273+f 

From the measured volume of gas V at b min., 
we have, under the same pressure, volume v° at the 
temperature °. If, however, instead of b mm., the 
pressure were, for instance, 760 millemetres, then, 
according to Mariotte’s laws, if we denote volume 
corresponding to 760 millimetres pressure by x, we 
have 


and from this 


x : 0o — b : 760, 
b 

X — 0°, 

760 


If we substitute the previously known value of 0© in 
this equation, then we have 

273. V. b 


x — 

(273+0760 * 

In order to make this formula more clear by a nu- 
merical illustration, let us suppose that a certain cur- 
rent has developed in the voltameter 30.8 cubic cent- 
imetres inflammable gas per minute, at a temperature 
15° C., and a pressure of 740 millimeters. To re- 
duce this volume to 0 # C., and 760 millimeters, we 
have to substitute in the preceding formula 
V — 30.8, b — 740, t — 15, 
from which we have 


273 . 30,8 . 740 

x — — 28.43 cubic centimeters, 

(273 + 15) 760 

That is to say, the current would have developed 
28.43 cubic centimeter inflammable gas in one minute, 
at a temperature of 0°, and a pressure of 760 milli- 
meters. 
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The Unit op Measurement. 

Measurement is simply the comparison of an un- 
known quantity with a known quantity of the same 
kind. In order, therefore, to measure the quantity 
of a galvanic current it becomes an absolute neces- 
sity to adopt a known current, whose intensity then 
forms a unit of comparison by which to measure 
other strengths of current. 

Among the several methods proposed for measur- 
ing the strength of currents, the unit employed by 
Jacobi deserves the preference, on account of its sim- 
plicity and clearness. 

According to Jacobi, the unit strength of current 
is that which in one minute evolves 1 cubic centi- 
metre inflammable gas at a temperature of 0° C., and 
a pressure of 760 millimeters; consequently any cur- 
rent which gives in one minute a volume of a 
cubic centimeters inflammable gas its strength is a , 
because the quantity of water which the latter has 
decomposed is always proportional to the volume of 
the inflammable gas evolved. 

Measurement op the Current Strength by 
Means op the Voltameter. 

In order to measure the strength of a galvanic 
current by means of a voltameter, it is only neces- 
sary to insert the latter into the circuit and mark 
the time by the watch. When we have a sufficient 
quantity of gas, then we interrupt the current, note 
the time during which the circuit has been closed, 
and measure the volume of gas obtained. If the 
temperature was not 0° and the pressure not 760 
millimeters, then the necessary corrections of the 
volume of gas should be made. 

We easily find from the reduced volume, by divid- 
ing it by the number of minutes which have elapsed, 
how many cubic centimeters inflammable gas at 
0° C, and 760 millimeters pressure the current has 
given per minute, and this number at the same time 
denotes that of the intensity of the current itself, that 
is to say, it indicates how many times stronger this 
current is than one which gives one cubic centi- 
meter of gas of the same density per minute. Ac- 
cordingly it follows that the strength of such a 
current, which gives in one minute 30.8 cubic 
centimeter of gas at 15° C, and 740 millimeters 
pressure, becomes, after reduction, 28.43. 

Although the manipulation of the voltameter is 
apparently very easy, it is nevertheless not always 
available to measure the strength of currents, 
because weak currents decompose the water so 
slowly, that it would require altogether too much 
time to obtain a measurable volume of gas, and the 
current during such a length of time would per- 
ceptibly change its strength. On the other hand, 
the liquid in the voltameter opposes considerable re- 
sistance to the passage of the electricity and weakens 
the current. For this reason the quantity of gas ob- 
tained indicates the force of the current which has 
actually passed through the voltameter, and would 
have not the strength which the current from the 
same source possessed, if it had not been made to 
pass through the voltameter. 

Measurement op the Strength op Current by 

Means op the Tangent or Sine Galvanome- 
ter. 

The resistance which the coil of the tangent galva- 
nometer opposes to the passage of the current is so 
small in comparison to that of the voltameter that it 
may almost always be included in the circuit without 
perceptibly diminishing the current. On the other 
hand, in these instruments, the indications of the 
needle depend upon the diameter of the coil, and 
therefore the same strengths of current on different 
instruments give different angles of deflection. The 
same instrument, when the strength of current is 


the same, will also give unequal deflections of the 
needle at different places upon the earth’s surface, 
because the intensity of the magnetic power of the 
earth, (the horizontal component of which always 
tends to carry the needle back to the magnetic meri- 
dian), varies upon different parts of the globe. 
Nevertheless, it is easy, by carefully comparing the 
indications of the tangent galvanometer with a 
voltameter, to ascertain their relative value. 

In order to compare the indications of the tangent 
galvanometer with the results of the voltameter, 
we must insert both a galvanometer and a volta- 
meter in the circuit of a battery of several elements, 
and observe both the angle of deflection of the needle 
and the number of cubic centimeters of inflammable 
gas which the voltameter produces in one minute. 
Suppose this current has a strength of S, and 
produces in one minute a cubic centimeters of 
gas (at 0° C and 760 millimeters pressure), and pro- 
duces upon the galvanometer an angle of deflection 
of a° ; now, we have another current of unknown 
strength x, which is to be measured, which gives upon 
the tangent galvanometer the deflection <p°; it is re- 
quired to find how much inflammable gas would the 
same have produced in a minute. 

In the first place the strength of the currents are 
in the same proportion as the tangents of the angles 
of deflection of the tangent galvanometer ; hence, is 
S : x =— tang, a : tang. <p. 

Then the strength of the currents is likewise in pro- 
portion to the volumes of the inflammable gas 
formed in one minute ; hence, also, when we com- 
pare S with the current unit 

1 : S — 1 : a, 

the multiplication of both proportions gives directly 
1 : * — tang, a : a. tang, cp; 
hence the strength of current will be 
a 

tang, a 

a and tang. «, however, are the two known values. 
If we indicate these quotients 
a 

tang. «, 

(which evidently indicates the gas compound cor- 
responding with tangent 1,) by z, then we get 
x — z. tang. <p; 

that is to say, to make use of a tangent galvanome- 
ter for measuring currents, we must cause any con- 
venient current to pass through the same, and at the 
same time through a voltameter, and observe accu- 
rately the angle of deflection (a) and the quantity of 
inflammable gas (a) reduced to 0° C, and 760 milli- 
meters ; divide the latter (a) by the mathematical 
tangent of the angle (tang, a), then, once for all, we 
have in this quotient what is called the reduction 
factor or multiplier z of that particular galvanome- 
ter by which the tangents of the angle of deflection 
produced by any other current should be multiplied 
in order to ascertain the strength of this current ex- 
pressed in Jacobi’s units. 

Another example will further illustrate this : 

The galvanic current from four elements gave, 
upon a tangent galvanometer, an angle of deflection 
of a — 18f°, and in 3 minutes a volume of 78 cubic 
centimeters of inflammable gas. The temperature 
of the room was 15° C and the height of the baro- 
meter 740 millimeters. The gas was caught over 
water in the graduated tube (Fig. 11), and the sur- 
face of the water stood 10 centimeters higher inside 
the tube than outside. First of all, the volume of 
gas is to be reduced from 78 cubic centimeters to 
0° C and 760 millimeters pressure. As 760 milli- 
meters of mercury is equal to the pressure of 13.6 
x 760 — 10260 millimeters of water, so 10 centimeters 



j tang. <p; 


or 100 millimeters of water are equal to 7 millimeters 
of mercury. Hence the gas stood under a pressure 
of 740 mm. — 7 mm. — 733 mm. mercury. The 
same gas would, at 0° C and 760 millimeters, occupy 
a volume of 

273 . 78 . 733 

x — — 71.3 cubic centimeters 

(273 + 15) 760 

Hence, in one minute, the current evolved 
71.3 

23.77 

3 

cubic centimeters of inflammable gas. 

The tangent of 18%°, the angle of deflection, is 
equal to 0.3394, consequently the multiplier of the 
galvanometer 

a 28.77 

— 70.003 or full 70. 

tang, a 0.3394 / 

We must now multiply by this figure the tangents 

of the angle of deflection in order to get at the 
strength of the current which causes the deflection. 
If, therefore, on this same galvanometer, at any time, 
a current gives an angle of deflection of 27°, then 
the strength of current will be 

8 — 70. tang. 27° — 70 . 0,5095 — 35,665, 
that is to say, the latter is 35.665 times as great as 
that strength of current, which develops in one 
minute 1 cubic centimeter of inflammable gas. 
Such a current, therefore, would produce in one 
minute 35.665 cubic centimeters of inflammable gas 
in the voltameter. 

It must be understood that the reduction factor or 
multiplier of a tangent galvanometer must be ascer- 
tained with the utmost precision, and therefore 
should not be finally determined by a single experi- 
ment, but only after a series of experiments ; the 
mean of the observations being taken as the true 
result. 

If we wish to compare a tangent galvanometer 
whose reduction factor is yet unknown with another 
one whose factor is known, then we may pass any 
current at the same time through both galvanom- 
eters, and note the angle of deflection upon each. 
If this be denoted by a in the case of the known 
galvanometer, and its reduction factor be r, then we 
leave for this the strength of current 
S — r tang. a. 

If the angle of deflection in the unknown galvan- 
ometer be tp, and its unknown reduction factor x , 
then we have for this the same strength of current, 

8 x tang. tp. 

Hence, also, 

x tang, tp — r tang, a, 

and 

r tang, a 

x — 

tang, tp 

out of which immediately results the reduction factor 
of the unknown galvanometer. 

It is evident now, from what has been said, that 
the reduction factor or multiplier of a tangent gal- 
vanometer only answers for that particular instru 
ment for which it has been calculated ; the change 
which it undergoes when the instrument's carried 
to some other place is exceedingly small, as the in- 
tensity of the magnetism of the earth differs very 
little in different places. 

In order to make a sine-galvanometer applicable 
to measure the currents with the reading of a volta- 
meter, the same method above described is to be 
adopted. 

The average time occupied in the transmission 
of telegrams between Madrid and England, “«a 
Santander,” during May was three hours twenty-six 
minutes, including transmission over Spanish land 
i lines. 
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TARIFF BUREAU. 


SEMI-MONTHLY CIRCULAR 


Bxsounrs Omci, ) 

Wssmuc Union Txltcbaph Conpant, > 

Broadway, cor. Dey street. New York, July 1, 1875. ) 

To aU offices on W. U. Lines ; 

The following changes and additions have been made since 
the date of the last circular: 

GENERAL INFORMATION. 

There is no offlce'at East Lyme, Conn. Messages for that 
place arc delivered by special messenger, or by stage which 
leaves Niantic once daily. Charge for delivery one dollar by 
messenger, or 25 cents by stage. 

In computing the other line tariff on messages to Milton, 
Navy Yard, near Pensacola, Ferry Pass and Millvue, Fla,, 
count and charge for three word*more than the messages con- 
tain. 

St. Augustine, Fla., reopened. 

Waynesville, 111., closed. 

Augusta, Ind., closed. 

The square for Fayette, Iowa, will, on and after July 5th, be 
376 instead of 886. 

Mercers, Ky., closed. 

Messages taken for Crab Orchard Springs, Ky., are delivered 
from Crab Orchard ; charges for delivery 25 cents. 

Deer Park, Md., reopened. 

Barrett's Junction, Mass., closed. 

Hereafter the charge for delivery from Boston to Dorchester. 
Mass., will be 50 cents instead of 15 cents as at present. 

In messages to Mexico, words such as La Prairie, St. Louis, 
New Orleans, San Juan and San Francisco, are counted as two 
words. East St. Louis, South New Market and East Des 
Moines are counted as three words. 

Au Sable, Mich., closed. 

Milton, Mich., changed to Chesterfield. 

Oscoda, Mich., reopened 

Messages taken for the Michigan State Public School, near 
Coldwater, Mich., are delivered from the latter place. Charges 
for delivery, 30 cents. 

Dardenne, Mo., changed to St. Peters. 

Demarest, N. J., closed. 

Martin's, N. Y., reopened. 

Hereafter the “ tariff for other lines ” from Buffalo to points 
given below will be: 

Fran kiln ville, N. Y., 40 8. 

Ischua, “ 40 8. 

Machias, “ 40 8. 

Portville, 44 45 8. 

Yorkshire Centre, “ 40 8. 

Newfoundland.— Hereafter the date, address and signature 
of Newfoundland and St. Pierre M. I. messages will not be 
counted or charged for. 

The tariff on prepaid or received collect Newfoundland and 
St. Pierre messages will be$2.40 and 94 from W. Union offices 
in New England and New York City. Messages sent collect or 
received paid should bc^chccked at rate of 75 and 5. The pres- 
ent mode of checking£Newfoundland and St. Pierre business 
will remain unchanged. 

All W. Union offices south and west of New England, except 
New York City, will add $2.40 and 24 to their rate to New 
York on prepaid or received collect Newfoundland and St. 
Pierre messages. On messages sent collect or received paid 
the rate will be 75 and 5 added to the rate to New York. Check 
messages as heretofore. 

Offices in the Eastern Division which have received recent 
notice of a change in the rate to Prince Edwards Island are 
hereby notified that no change to the offices on that Island was 
intended. The rate will be as formerly, vis: 60 and 4 from 
Sackville for offices west of N. B., and 50 and 8 from Sack ville 
for offices east of Maine. 

Messages takgp for the Manhanset Hotel, Shelter Island, 
should be sent and checked to Greenport, L. L, N. Y. 

Green Springs, O., closed. 

Kansas, O., closed. 

Collins Bay, Ont., reopened. 

Courtland, Ont., closed. 

Indiana, “ closed. 

The P. O . A. of Collinwood, O., for the present is Collamer. 
Hereafter the “ tariff for other lines ” from Buffalo, N. Y., to 
offices in Pa. here given will be as follows: 

Eldred, Pa., 45 8. 

Keating's Summit, McKean Co., Pa., 50 8. 

Larabee’s, u 40 8. 

Port Allegany, 50 8. 

Morristown, Tenn., dosed. 

Elmo, Texas, closed. 

Black River, Wis., changed to Hatfield. 


Lowell, Wis., changed to Reese ville. 

Westport, Wis., changed to Mendota. 

Camp Stambaugh, Wy., dosed. 

SUMMER OFFICES REOPENED. 


29 Pequot House, New London, Conn.; check New London. 

* Bar Harbor, Me. 

17 Old Orchard Beach, Me. 

21 Pigeon Cove, Mass. 

17 Boar’s Head,N. H. 

17 Farragut House, N. H. 

17 8eaView House, “ 

Messages for Hampton Beach and Rye Beach, N. H„ should 
be sent and checked to Boar's Head and Farragut House, re- 
spectively. 

47 Deal, N. J. 

47 Ocean Grove, N. J. 

40 Catskill Mountain House, N. Y. 

46 Cozxen’s Hotel, W. Point, N. Y. ; check West Point. 

* Paul Smith’s, N. Y. 

* Prospect House, Upper Saranac Lake, N. Y. 

83 Watkin’s Glen, N. Y. 

169 Little Mountain, O. 

* Narragansett Pier, R. I. 

* Oakland Beach, R. I. 

* Rocky Point, “ 

143 Alleghany Springs, Ya. 

133 Blue Ridge Springs, Va. 

108 Jordon’s White Sulphur Springs, Va. 

* Orkney Springs, Va. 

142 Rockbridge Alum Springs, Va. 

142 Rockbridge Baths, Va. 

143 Sweet Chalybeate Springs, Va. 

69 Sewall’s Point, Va. 

143 Sweet Springs, W. Va. 

27 Bethlehem, N. H. 

27 Crawford House, N. H. 

27 Fabyan House, “ 

27 Glen House, “ 

27 Mt. Washington, “ 

27 Mt. Washington Depot, N. H. 

27 Profile House, “ 

27 Twin Mountain House, “ 

27 Waumbeck House, 44 

Business with Mt. Washington will be checked to the Glen 
House; business with Mt. Washington Depot, check to Fabyan 
House. Tariff to above-named White Mountain, N. H., offices, 
in Square 27, is 20 cents more than the usual local, square and 
State rates. 


from Lake City, 
from Lake City, 
from Fort Wayne, 
from Denison, Texas. 


NEW OFFICES. 

29 Niantic, Conn. 

* Green Cave Springs, Fla., 50 4 

* Toccoi, Fla., 50 4 

* New Era, Ind., 25 2 

* Fort Sill, Ind. Terr., 25 1 
375 Bayou des Allemands, La. 

* Tepic, Mexico, 650 60 from Brownsville, Texas. 

200 Chesterfield, Mich, (formerly Milton). 

270 Glenwood, Mich. 

230 Pittabawassa, Mich. 

* Aurora, Minn., 100 7 from Chicago, Hi. 

* Good Thunder, Minn., 120 8 44 “ 44 

* Mapleton, “ 120 8 44 44 

* Minnesota Lake, 44 120 8 44 44 44 

369 St. Peters, Mo., (formerly Dardenne). 

4 Morrison’s Mills, N. B. 

53 Sea Grove Hotel, Sea Grove Village, N. J. (Summer office). 
Check Cape May City. 

* Ancram, N. Y., 25 2 from Rondout. 

120 Cherry Creek, N. Y. 

46 Highland House, Garrisons, N. Y. Check Garrisons. 

* La Forge ville, N. Y., 25 1 from Utica, Mont. Co. 

* Red Hook, N. Y., 25 2 from Rondout. 

88 Willseyville, N. Y. 

* Coboconk Town, Ont. 

* Port Cockburn, 44 

* Selkirk, 

* St. Eugene, 44 

* Villa Nova, 

* York, 

85 Gettysburg Springs, Pa. (Summer office). Check Gettysburg. 

* Laquerre, Quo. 

* North Hatley, Que. 

* Tanneries West, Que. 

* Graham City, Texas, 25 

* Henrietta, 44 25 

* Jacksboro, 44 25 

* Pilot Point, 44 25 

Kaufman, Texas, j ^ 


1 from Denison. 

1 44 44 
1 44 
1 44 

6 from Marshall. 
5 44 Dallas. 


* Purcell ville, Va., 40 3 from Alexandria, 
May hew s, Wis, 


* Chelsea, Wis., 100 7 from Chicago, 111. 

* Forest Junction, Wis., 60 4 44 44 44 

* Hatfield, Wis. (formeriyBlaok River), 75 5 44 44 44 

* Kaukauna, Wis., 60 4 44 44 44 

* Mendota, Wis. (formerly Westport), 60 4 “ 44 44 

* Norwalk, Wis., 75 5 44 44 44 

* Reese ville, Wis. (formerly Lowell), 60 8 44 44 


TO OFFICES HAVING “SHEET C.” 

Add the following offices in Wisconsin and Minnesota to your 
44 Sheet C ’’ and check them accordingly: 

7 Forest Junction, Wis., 56 Good Thunder, Minn., 

15 Kaukauna, Wis., 56 Mapleton, Minn., 

29 Norwalk, Wis., 56 Minnesota Lake, Minn. 

47 Aurora, Minn., 

Also the names of following places have been changed: 

Black River, Wis., to Hatfield, 

Lowell, Wis., to Reese ville, 

Westport, Wis., to Mendota. 


Government messages to and from Graham City, Henrietta, 
Jacksboro, Pilot Point, in Texas, and Fort Sill, Ind. Terr, 
(new offices on other lines), should be charged tariff for 44 this 
line ” only. They are transmitted free beyond Denison. 

WILLIAM ORTON, 
President. 


Executive Office, ) 

Western Union Telegraph Company, V 
New York, June 29th, 1875. ) 

On Monday, July 5th, office hours will be from 
eight to ten o’clock, A. M. and from four to six 
o’clock, P. M., except at repeating stations and 
principal offices, which will be kept open as usual, 
with such reduction of force on duty as circum- 
stances may permit. 

William Orton, 

President. 


TRANSFER SERVICE 

Executive Office, ) 

New York, June 18, 1875. \ 

On July 10th, Elkhart, Ind., and Hillsdale, Mich, 
will be discontinued as money-order offices. 

On July 12th, Boulder, Colorado, will be added to 
the list of money-order offices in R. C. dowry’s dis- 
trict. 

Geo. H. Mumford, 

Vice-Presi. 

Executive Office, ) 

New York, June 28, 1875. \ 

To aU Transfer Agents : 

Mr. G. W. Trabue, of Louisville, Ky., has been 
appointed Transfer Agent for the District heretofore 
in charge of J. B. Tree, dating from the 1st day of 
July next. 

Geo. H. Mumford, 
Vice-President. 


An official memorandum from the Great Northern 
Telegraph Company states that, according to infor- 
mation received from Foochow, an agreement was 
entered into and signed on the 21st May, between 
the Chinese Government, represented by the Impe- 
rial Commissioner Shen Panchen, Viceroy and 
General in the Province of Fookien, charged with 
full powers by Tsung-li-Yamen, Minister for Foreign 
Affairs in Pekin, and the Great Northern Telegraph 
Company, to the following effect : “ The Chinese 
Government pays the Company frill compensation 
for the damage done to the Foochow- Amoy line in 
January last. The Company to erect a line of tele- 
graphs between Foochow and Amoy for account 
and risk of the Chinese Government. Inland tele- 
graph stations to be established in Amoy, Foochow, 
and two intermediate towns, Hinghua and Chuen- 
chan. The working of the line to be undertaken 
by the Company for account of the Chinese Gov- 
ernment” 
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THE TELEGRAPHER’S MUTUAL BENEFIT 
ASSOCIATION. 


RECEIPTS OF ASSESSMENTS. 

New York, June 28, 1875. 
Assessment No. 76. 

22 , 35 , 29 , 33 , 52 , 54 , 58 , 59 , 60 , 67 , 72 , 101 , 108 , 141 , 142 , 144 , 
145 , 153 , 172 , 176 , 177 , 178 , 179 , 184 , 185 , 186 , 187 , 188 , 189 , 190 , 
191 , 198 , 197 , 198 , 201 , 202 , 280 , 280 , 247 , 254 , 267 , 802 , 328 , 867 , 

379 , 881 , 891 , 892 , 898 , 898 , 416 , 418 , 426 , 481 , 488 , 476 , 526 , 547 , 

552 , 564 , 565 , 575 , 586 , 592 , 608 , 604 , 605 , 649 , 665 , 659 , 671 , 685 , 

691 , 695 , 697 , 705 , 708 , 714 , 729 , 784 , 735 , 742 , 750 , 751 , 756 , 799 , 

820 , 881 , 842 , 843 , 865 , 874 , 880 , 901 , 912 , 941 , 952 , 976 , 998 , 1001 , 
1005 , 1023 , 1040 , 1047 , 1054 , 1071 , 1081 , 1085 , 1088 , 1090 , 1148 , 1147 , 
1155 , 1156 , 1157 , 1150 , 1160 , 1168 , 1177 , 1185 , 1196 , 1200 , 1208 , 1225 , 
1226 , 1227 , 1288 , 1273 , 1276 , 1282 , 1804 , 1826 , 1864 , 1865 , 1885 , 1890 , 
1391 , 1400 , 1402 , 1408 , 1404 , 1407 , 1410 , 1417 , 1426 , 1440 , 1448 , 1484 , 
1498 , 1505 , 1524 , 1581 , 1564 , 1565 , 1556 , 1557 , 1569 , 1570 , 1582 , 
1593 , 1594 , 1613 , 1615 , 1620 , 1628 , 1626 , 1630 , 1635 , 1644 , 1656 , 
1670 , 1681 , 1684 , 1687 , 1688 , 1695 , 1707 , 1700 , 1710 , 1718 , 1721 , 1723 , 
1724 , 1729 , 1745 , 1773 , 1775 , 1790 , 1791 , 1798 , 1799 , 1809 , 1810 , 1811 , 
1812 , 1839 , 1840 , 1841 , 1847 , 1852 , 1869 , 1908 , 1907 , 1917 , 1919 , 1922 , 
1924 , 1926 , 1938 , 1942 , 1945 , 1946 , 1966 , 1972 , 1985 , 1987 , 1991 , 2015 , 
2021 , 2025 , 2027 , 2029 , 2041 , 2044 , 2045 , 2069 , 2072 , 2068 , 2089 , 2108 , 
2113 , 2114 , 2118 , 2141 , 2142 , 2151 , 2150 , 2172 , 2175 , 2180 , 2181 , 2188 , 
2184 , 2185 , 2191 , 2196 , 2200 , 2201 , 2204 , 2205 , 2206 , 2812 , 2214 , 2216 , 
2221 , 2234 , 2286 , 2248 , 2248 , 2250 , 2263 , 2273 , 2290 , 2295 , 2296 , 2297 , 
2296 , 2299 , 2806 , 2818 , 2814 , 2816 , 2317 , 2819 , 2880 , 2831 , 2888 , 2384 , 
2385 , 2386 , 2841 , 2842 , 2344 , 2849 , 2351 , 2858 2367 , 2373 , 2879 , 2381 , 
2385 , 2887 , 2388 , 2890 , 2891 , 2892 , 2893 , 2894 , 2896 , 2403 , 2412 , 2418 , 
2417 , 2418 , 2419 . 2421 , 2424 , 2481 , 2482 , 2433 . 

Assessment No. 75. 

113 , 566 , 594 , 1098 , 1282 , 1267 , 1572 , 1590 , 1619 , 1678 , 1713 , 2024 , 
3038 , 2018 , 2288 , 2257 , 2261 , 2280 , 2856 , 2356 . 2878 , 2880 . 
Assessment No. 74. 

888 , 1207 , 1609 , 2128 . 

Members of the Association who look to the Journal op 
the Thr^GRAra for receipt of assessments paid, will please 
take notice that an acknowledgment of the receipt of one as- 
sessment siould be taken as a receipt for all previous assess- 
ments. 


the fifth international telegraph 

CONFERENCE. 

The Fifth International Telegraph Conference as- 
sembled at St. Petersburg, Russia, on the 2d ult. 
Representatives from^H foreign countries and for- 
eign telegraphic administrations are present, the 
British Postal Telegrap* Department being repre- 
sented by Mr. H. C. Fisci^r, the Controller of the 
Central Telegraph Station ii.London, and Mr. Allan 
E. Chambre, the Surveyor >f the Private Wire 
Branch of the department. * 0 1. Robinson with 
Maj. Bateman represent the Ind^ n Telegraph De- 
partment; Sir James Anderson anti\f r . Lewis Wells 
(formerly of the Electric and Internat ona i Telegraph 
Company) the Eastern Telegraph C^pany ; Sir 
James Carmichael and Mr. S. M. Clare Subma- 
rine Company; Mr. Andrews the Indo-^ropejm 
Company, and Mr. H. G. Erichsen the Greai^ ortll . 
era Company. 

The principal business of the conference wiL^ 
the codification of regulations arrived at onprevio s 


THE SIXTH CINCINNATI EXPOSITION. 
The Sixth Cincinnati Industrial Exposition will 
open to the public on Wednesday, September 8th, 
and continue until Saturday, October 9th. This 
year the Managers have decided to form a distinct 
class of the electrical and telegraphic apparatus and 
supplies, and offer no less than thirty-five premiums 
to exhibitors of this class of machinery. The fol- 
lowing is the list: 

Best System for Simultaneous Transmission of 
two or more messages over same wire (in 

operation) Gold Medal. 

Best System for Automatic Telegraphy (in ope- 
ration) “ 

Best System for Fire Alarm Telegraphy (in ope- 
ration) 

Best System for Private Line Telegraph (in ope- 
ration Silver Medal. 

Best System for Transmission of Musical Sounds 

by Electricity 

Best System for Automatic Fire Alarm Tele- 
graph (in operation) 

Best System for Telegraphic Railway Signal. . . . 

“ “ « Adaptation of the Telegraph to 

Domestic Use 

Best Fire Alarm Signal Box 

Display of Instruments and Supplies 

Instrument for Quotations 

Electric Engine, Motor for Light Work. . . . 

Galvanometer Bronze Medal. 

Telegraph Battery 

Electric Light 

Electric Hotel Annunciator 

Box Relay, Key attached 

Pocket Relay Magnet 

Morse Register 

Single Cut-Out 

Switch for from four to twenty Wires 

Telegraph Set (Key, Sounder and Relay). .8ilver Medal. 

Electric Magnetic Motor 

Magnetic Watchman’s Clock 

Printing Instrument for Private Line 

Dial Instrument for Private Line 

Coil Wire Bronze Medal. 

Sample Office and Magnet Wire 

Submarine Cable 

Air Cable 

Amateur Instrument 

Insulator 

Electric Gas Lighting Apparatus 

Burglar Alarm 

Electric Clock 


THE TELEGRAPH IN EGYPT. 

In the later years of the life of Mahomet Ali he 
caused a semaphoric telegraph to be established for 
communication between Alexandria and Cairo. 
There were seventeen stations intermediate between 
these terminal points, and signaled from one to an- 
other with so much rapidity that messages from 
Cairo were received at Alexandria in forty minutes, 
and the chronicler takes pains to add : “ Those from 
Alexandria were received at Cairo in the same 
interval of time.” This mode of telegraphic com- 
munication of course yielded to the electric tele- 
graph, by which Cairo is now connected not only 
with Alexandria, but with the most remote parts of 


Egypt, there being more than four thousand miles 

_ , length of line, and double that extent of wire. The 

meetings, so as to secure some uniformity in the , Q j e ig opera ted by the Morse instruments. The 


treatment of international messages. An important 
proposition, having for its object the reduction of 
the minimum number of words in foreign European 
messages from 20 to 10, and a corresponding reduc- 
tion of the tariff for such messages, will be brought 
forward ; and the attention of the conference will 
t> e asked to a somewhat similar proposition with re- 
*rard to extra European messages. The sittings of 
tLe conference will, it is anticipated, extend over a 
period of six weeks. 

Mr. E. W. Barnes has been appointed Manager 
of the New Orleans, La., office. 


•tbmarine telegraphs in the Mediterranean on the 
0L side and in the Red Sea and Indian Ocean on 
the *jj er> 0 f course complete the telegraphic com- 
munim on w ith every part of the world. De- 
gpatche^ )€tween c a i ro and Washington are, in fact, 
exchangee w ithin twenty-four hours, including ali 
delays in trs 8m ission and the necessary pause for 
the preparatio. 0 f answers. 


West India a d Telegraph.— The 

traffic receipts amou*^ for lhe mon th of March to 
£4,705, as compared £2,447 in the correspond- 
^ing month of 1874. 


CORRESPONDENCE. 


TESTS OF INSULATION. 

Nashville, Tenn., June 23, 1375. 

To the Editorlof the Journal Qf the Telegraph : 

Presuming that the tests published in the Journal 
of| June 15th as deemed worthy of record are so 
deemed as exhibiting the comparative merits of the 
several insulators, it is proper to be stated that the 
test of square glass exhibited therein is not a fair av- 
erage one. . For example: the resistance of line No. 

9 was 808,260, which is the lowest of eight tests, 
averaging 14 to 2 megohms; line No. 1 was 692,094, 
the lowest of two tests, the other being 1,067,040; and 
line No. 4 was 665,406, the lowest of seven tests 
ranging up to 3,000,000 and averaging 1,500,000. 
These include all real wet-weather teste in about 
twelve months, the rains ranging from 8 to 24 hours. 

It should be stated also that the particular pin and 
glass referred to in Kentucky are all P. & A. ce- 
mented insulators, with a single exception. The 
exception, a screw glass, is reported 8,507,666, which 
is in faet one of the lowest of eleven tests of the 
same line, three being over 6,000,000, one after 18 
hours’ and 2 after 8 hours* rains. 

The exhibited test of cemented glass lines Nos. 2 
and 5 are also, with one exception, the lowest test 
made of these lines. 

The square glass is an inferior insulator to the pin 
and glass, but is in some cases much the most ser- 
viceable, and should be fairly reported. 

I will add that the recorded test for conductivity 
of the Kentucky lines, like that for insulation, is in 
every instance worse than the average of each wire 
reported in the last descriptive reports. 

Altogether the test of Kentucky lines is about the 
most, unfavorable one made since the galvanometer 
came into general use, and as such exceptional teste 
*do not afford reliable conclusions, they should not be 
deemed worthy of record. G. W. T. 

THE TELEGRAPH IN WESTERN AUSTRALIA 

Almost all the towns of Western Australia are 
now connected by telegraphic wires. Albany, King 
George’s Sound, is united with Perth, the capital, 
whence wires run to every place of importance north 
and south, with the exception of Geraldton. As the 
work of telegraphic extension is rapidly progressing, 
it is expected that in a short time a line will be car- 
ried to the last-mentioned town. The colonial par- 
liament has voted £15,000 for the construction of a 
line from Western Australia to South Australia. 
The charge made for the transmission of messages 
between any two stations in Western Australia is Is. 
for the first ten words, and 6d. for each additional 
word. 

A NEW SWINDLING DODGE. 

It has remained for a St. Louis artist to devise 
and attempt a swindling scheme which is admirable 
for its novelty, though it chanced to fail at the first 
time, and is of no further value. ,The device con- 
sists in bringing two telegraphic dispatches and a sig- 
nature hook to a wealthy man for his signature, the 
page of the book being so cut and underlaid with a 
blank check that the signing of the name twice 
would give the clever operator a check both endorsed 
and signed. The business man narrowly escaped 
the trap, which failed fbr lack of a little forethought, 
as the paper beneath, not being securely fastened, 
slipped enough to attract attention as the name was 
being signedjthe second time. This small circum- 
stance defeated the pretty plan, and saved the dis- 
| coverer a big deficit in his bank account. 
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TWO D0LLAB8 tEB AHUM U ADVAHOE. 


Address— 


JOURNAL OPTHB TELEGRAPH, 

Western Union Telegraph Company, 
195 Broadway, New York. 

NEW YORK, JULY 1, 1875, 


NOTICE OP REMITTANCES. 

We call again attention to the order of the Treas- 
urer directing a notice by postal card of remit- 
tances. That order will be enforced. To prevent it 
being overlooked we insert it here, and request 
prompt and universal compliance therewith: 

To all Superintendents and Managers. 
Hereafter, notice must be sent to J. B. Van Every, 
Auditor, by postal card, of every remittance to the 
Treasurer. 

These notices must, in every case, be mailed on 
the same day that the remittance is sent 
They will not take the place of blank No. 65 
which must be enclosed with the remittance , as hitherto'. 

The advice which has heretofore been sent (by 
some offices) to the Treasurer, separately from the re 
mittance , may be discontinued. 

R. H. Rochester, Treasurer , 
New York, June 15, 1875. 


THE U. S. DIRECT CABLE. 

It is more than a year since the steamer Fa/ra- 
day t built especially for the work, and supposed to 
be, in her adaptations, superior to any other ship 
that had ever been employed in the work of lay- 
ing cables, not excepting even the Great Eastern 
started from the coast of Ireland to lay a cable 
whose friends alleged was not only to compete 
successfully with the four cables of the Anglo- 
American Company, but, through its connection 
with the great Atlantic and Pacific Company of 
the United States, was to effect the destruction of 
the Western Union. 

We will not speak now of the accidents, the 
tribulations and disappointment? which have be- 
fallen the enterprise. Only a few weeks ago it was 
announced that the final effort to recover the 
numerously lost cable had been successful, and 
that its operation was about to commence. Since 
then, however, it has been ominously silent, and 
we now learn from an authentic source, that, after 
the connection between the coasts of the United 
States and Ireland had been made, it was found 
that the cable would not work successfully by 
reason of a serious fault in water a thousand 
fathoms deep; that the Faraday had been dispatched 
to repair the fault, and has succeeded only in again 
breaking the cable. 

There is reason to believe that even if it shall be 
recovered, and this particular fault be cut out, that 
the rough treatment to which the cable has been 
subjected during the past year has injured it so 
seriously that it will never be able to perform 
satisfactory work. 


Superintendents and managers are informed 
that the new form, No. 68, is a printed postal card, 
to be used in sending notice to the Auditor of re- 
mittances made to the Treasurer. These forms can 
be obtained by requisition upon the Supply Depart 
ment. 


The regular quarterly dividend of the Western 
Union Telegraph Company, two per cent, declared 
June 9th, is payable at the office of the Treasurer of 
the Company, Western Union Telegraph Building, 
on and after July 15th. The transfer books are 
closed until July 16th. 


Mr. Geo. W Trabue has been appointed Super- 
intendent of the Second District of the Southern 
Division, in the place of Mr. J. B. Tree. The 
Headquarters of the District will soon be removed 
to Nashville, Tenn., but will continue At Louisville, 
Ky . , until farther notice. 


WHOSE CHILD IS IT? 

There was always to us something deeply pathetic 
in the very name of Marryatt’s novel, in which he 
describes a poor youth, named Japhet, in search of 
his father. Orphanhood of such a character and 
under such circumstances struck our young 
imagination, as it came up before us many 
years ago, as specially sad. Since that 

time, however, we have listened to the pip of 
so many chickens after parental hens that Japhet 
had faded from our memory, and we were conscious 
of having become hardened to that department of 
the world’s sorrow. Recently, however, a new phase 
of misery has come up before us in the case of an 
over-fathered child, which first by one parent, and 
then trotted out by another as its responsible father, 
asks for a portion of the world’s compassion. The 
object of our special concern, while we now write, 
is our friend George Little, C. E., of Passaic City, 
N. J., who comes before the public in the followin 
unique advertisements as the original incubs ' r > 
parent hen, and father in general, ahead of alj /ther 
parents, of the American Automatic Telegr*'^ and 
claims the right of eminent domain o^ °ff* 
spring. We give him the privilege apeaking 
first, for we know he has been sittip on automatic 


eggs long enough to have raised a very respectable 
brood. 

Adtxbtibkhbht No. 1. 

I W “American Automatic Telegraph.” _^j 

The only reliable and economical SYSTEM for “ post at. *» 
and commercial services. Is now in nse on the lines of the 
ATLANTIC and PACIFIC Telegraph Company. The right, 
title and claims to the above being my exclusive property, 
which I now offer for sale. The price being $50,000 in gold (for 
thirty-seven United States Patents), in part cash and good secu- 
rity. 

The same SYSTEM as used by the LATE Automatic Tele- 
graph Company during the past four years. 

GEORGE LITTLE, Passaic City, New Jersey 
June 98, 1875. 

Advbbtibxmxht No. 9. 

CP* Little’s, or, the “American Automatic Telegraph ” 

WILL the ATLAN TIC AND PACIFIC TELEGRAPH COM- 
PANY of the CITY OF NEW YORK — or any other parties in- 

form the publi c and me, the undersigned, when and where the 
RIGHT, TITLE and C LAIM S to the above SYSTEM was sold, 
and by whom and upon whose authority T If so, what was the 
consideration, and who paid the same f I hereby publicly de- 
clare that said system is not sold, and no consideration has 
been received by me. To the contrary, I have a SALARY 
claim against the LATE Automatic Telegraph Company of 
TEN Thousand Dollars, with a continuous claim for salary of 
four hundred dollars PER MONTH during the LIFETIME of 
MY PATENT8, independent of ROYALTY claims. 

I hereby inform all parties concerned that FOUR HUNDRED 
THOUSAND DOLLARS was expended upon machinery and 
apparatus supposed to have b een got up in the name and inter- 
est of one EDISON of NEWARK, N. J., entirely against MY 
ADVICE. FIFTEEN PER CENT., by a PRIVATE contract, 
went to the President of the LATE Automatic Telegraph Com- 
pany, GEORGE HARRINGTON, of Washington, D. C. THIS 
is a reply to the annexed communication, just received by me, 
and signed J. C. REIFF (postmarked June 22 inst) 

GEORGE LITTLE, Passaic City, New Jersey. 
June 98, 1875. 

FIFTH AVENUE HOTEL, NEW YORK. 

MR LITTLE: 

WILL you please call to see me the next time you are^n 
NEW YORK T What possible good do you suppose ca» be 
done by PUBLICLY advertising to sell what you sold yea» ago. 
YOU have already sufficiently damaged your own intere* with- 
out committing actual suicide. Resp., j. c. pJIFF. 


Now, is not this the very child which tie Presi- 
dent of the Atlantic and Pacific Company&xinounced 
as the offspring of 36 patents, and as having been 
acquired by that delightful Compan* ? And where 
is Edison, and Craig, and Harrin/ton, and all the 
other fathers and foregatherers in-he automatic nest? 
And is it not true that if thee be any value at all 
in the automatic system as developed in America, it 
is due to a parentage as ye unnamed, and the fruits 
of whose invention havf been, with sublime impu- 
dence, acquired by t*ese pawnbrokers of stolen 
goods. 


CHANGE GOVERNMENT RATES. 

By invitat vn *ke Postmaster-General, a con- 

ference bet /een that officer and Presidents Orton, 
of the W* tern Onion, and Blossom, of the Southern 
and A* 111 ** 0 Company, and a representative of the 
Atlp^ic and Pacific Company, took place on Tues- 
d* » 80*h ult. , the subject being a contemplated re- 
[.notion in the rates now paid by the Government 
for telegraphic service. The conference was ««tja _ 
factory, and resulted in the adoption of Mr. Orton’s 
proposition that the word-rate remain as at present, 
one cent for each circuit of 360 miles, the m.Timnm 
number of circuits for which the Government 
pay on any one message, however, to be limited to 
ten. 
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BATTERY COVERS. 

When it was proposed to use oil on the sur- 
face of the cells of the gravity battery to pre- 
vent evaporation, it was thought a very simple 
and effective and economical device. No doubt 
it was, and is; and yet oil is an unpleasant 
element. To cleanly hands it is offensive. In warm 
weather or in a heated room it has an odor very un- 
grateful to the ordinary sense; and even with its use 
in preventing evaporation, it is usually found neces- 
sary to add water, at least monthly, as well as to 
clean the parts — which latter, by reason of the oil, is 
far from being a pleasant duty. 

Mr. Geo. F. Milliken, manager of the Boston 
office of the Western Union Telegraph Co., writes 
as follows in reference to this subject : 

“ I have now in the battery room a few cells with- 
out oil with wooden covers — one with zinc, one tin. 
The metallic covers are made with a rim one inch 
wide, fitting the cell, but not too closely. The open- 
ings for the wires and the space round the rim are 
filled with paraffine and tallow. They were set up 
May 7th for use in local circuits, and now (June 
24th), without a drop of water added to them, there 
is no sign of diminution, and all are clean and neat 
as at first The wooden coverings were put on May 
19th, and the cells look well. These covers can be 
made for less than the cost of oil, and are perma- 
nent” 

All experiments of this kind are valuable, and to 
us it appears particularly so when any improvement 
is suggested which tends to cleanliness and neatness 
as well as economy. We think it not unlikely that 
Mr. Milliken’s experience, if confirmed by prolonged 
tests, may lead to a change in the present directions 
respecting the use of oil in batteries. 


The messenger boys of the American District 
Telegraph Company, 400 strong, parade on Broad- 
way, New York, July 5th. The finely drilled Boy 
Band of the Soldiers’ and Sailors’ Orphan Home, in 
new and handsome uniform, led by Col. Johnston, 
of the Home, provide the music. Many of the boys 
in this Band are expert telegraph operators, having 
been instructed at the Home by a competent 
teacher. If the day is fine the parade will be veiy 
attractive. 


Wb have received the “Manual of Telegraphy 
and Catalogue of Private Line Instruments,” issued 
by the Western Electric Manufacturing Company 
of Chicago. The Manual, which has been prepared 
by Mr. George H. Bliss, the General Agent of that 
Company, contains much useful information for be- 
ginners in the art, besides a number of easy lessons 
in dots and dashes. 


The American District Telegraph system is being 
introduced in New Orleans, La., under favorable 
auspices. The company has been organized under 
the laws of Louisiana, and are now engaged in con- 
structing their lines and fitting up their offices, and 
announce that they will be prepared to commence 
business on the first of September next. 


THE GOVERNMENT OF CANADA AND THE 
TELEGRAPHS. 

[From the Railway News.] 

A correspondent in Canada has forwarded an offi- 
cial copy of the protest of the minority of the Senate 
which disapproved the passing of the Act by which 
the Government of Canada has, with such short- 
sighted policy, sought to interfere with the vested 
rights of the Anglo-American Telegraph Company. 
On a previous occasion we gave the substance of this 
protest, but we did not give the names of the sena- 
tors who had signed the document Our correspond- 
ent states that he fully approves of everything that 
we stated 44 with respect to this unnecessary and wan- 
ton interference on the part of the Government of the 
Dominion,” but thinks 44 that the names of the gen- 
tlemen who opposed the passing of this impolitic 
measure should be known in England, and that the 
whole of the members of the Senate should not be 
censured for an Act which an influential section reso- 
lutely but vainly opposed.” Our opinion of the im- 
policy of this Act has been freely given on several 
occasions. We have pleasure, therefore, in comply- 
ing with the wish of our correspondent, and give the 
protest of the dissentient members of the Senate to 
the third reading of the bill in the House of Com- 
mons entitled “ An Act to regulate the construction 
and maintenance of Marine Electric Telegraphs,” as 
amended by the Committee on Banking, Commerce 
and Railways — 

“ First. — Because the Act of the Nova Scotia Legis- 
lature incorporating the Nova Scotia Electric Tele- 
graph Company in 1851 authorized them to build 
telegraph lines to any part of the province, ‘ and 
through, across and under any stream, gulf, strait or 
body of water.’ They accordingly laid a cable 
across the navigable strait of Canso, and on the 5th of 
August, 1855, entered into a written agreement with 
the New York, Newfoundland and London Com- 
pany, granting them the privilege of landing a sub- 
marine cable in Cape Breton, and making a land line 
to connect with the Nova Scotia wires at Port Hood, 
‘ in the name and under the authority of the Nova 
Scotia Company;’ and under this agreement the 
cable was laid in 1856, land lines built, and several 
cables between the two islands, with hundreds of 
miles of land wire over Cape Breton, were subse- 
quently built under similar agreements, and have 
continued ever since to be used without molestation. 

44 Second. — Because it appears from a report of a 
committee of the Nova Scotia Assembly in 1857, in- 
cluding the Attorney and Solicitor General, that they 
were not only aware of the first cable being laid, but 
approved of it, and the three branches of the Legis- 
lature in 1857 passed an Act validating these agree- 
ments, which was disallowed in 1858 on the sole 
ground that it gave exclusive privilege of landing 
cables for twenty-five years. 

“Third. — Because, after this long and uninter- 
rupted acquiescence, it is not desirable nor proper to 
legislate so as to compel the Anglo-American Com- 
pany to remove their wires at three months’ notice, 
unless they yield up a privilege acquired twenty- 
one years ago by an Act of the Newfoundland Leg- 
islature, approved by the Queen, and since recog- 
nized by the Prince Edward Island Legislature, by 
the Legislature of United Canada in 1855, by the Im- 
perial Parliament in the Act incorporating the At- 
lantic Telegraph Company in 1857, and subsequently 
in the General Telegraph Act of 1863 ; all these acts 
being still in force, and agreements having been 
made under them with the Imperial GoVernment 
and the United States Government for transmission 
of messages over the existing lines, and it would be 
I a great wrong to override rights thus acquired. 


44 Fourth. — Because it is not in the public interest 
thus to deprive the Dominion of the benefits of tele- 
graphic communication with Newfoundland, and of 
open competition through the existing cables with 
any future company, and thereby prevent cheap tele- 
graphy, and probably place the public at the mercy 
of a single company with a single wire from the 
Dominion, with unlimited powers of tariff charges. 

44 Fifth. — Because the bill is unnecessary, inasmuch 
as the shores of Nova Scotia are open to free com- 
petition, and cables may be landed direct from 
Ireland or via St Pierre, where a much longer cable 
than from Ireland to Newfoundland has been laid 
and worked, and where there is no exclusive privi- 
lege, the route from Scotland via the St. Lawrence 
being also available. 

“ Sixth. — Because the effect of the bill being car- 
ried out would be to depreciate the Nova Scotia Com- 
pany’s line, and imperil the keeping up of the local 
and non-paying lines by taking the remunerative 
cable business from the paying portion of the lines. 

44 Seventh. — Because the policy of withdrawing 
the exclusive privilege, without which the Atlantic 
cable would not have been undertaken, is a question 
to be settled between the Newfoundland Govern- 
ment and the Legislature and the Anglo-American 
Company, and it is unwise to coerce the people of 
Newfoundland by a threat of non-intercourse into 
the alternative of pre-emption at enormous cost, of 
which we pay no part, or telegraphic disconnection 
from their fellow colonists. 

44 Eighth. — Because this legislation is partial in 
prohibiting any interchange of messages between 
existing Canadian companies and a company enjoy- 
ing a monopoly in Newfoundland, while permitting 
it to a favored company with all the world where 
monopolies exist except Newfoundland and Den- 
mark. 

“Ninth. — Because the legislation \$ ex post facto, 
contains no reservation of existing rights, and is 
calculated to affect injuriously our credit abroad.” 

(Signed) John Hamilton (Kingston), David Wark, 
R B. Dickey, H. A. N. Kaulbach, J. C. Chapais, 
D. Reesor, Robert Reid, George W. Howlan, Clem- 
ent F. Cornwall, W. O. Truedel, Joseph H. Belle- 
rose, *J. C. Aikins, Alexander Vidal, A. E. Bots- 
ford, J. Skead, fG. W. Allan, fT. Ryan. 

The Senate, Saturday, March 20, 1875. 


THE LIZARD LIGHTS. 

The lights at the Lizard are now undergoing con- 
siderable alterations. New lanterns are in course of 
construction. The source of light in future will 
be the magnetic electric, on tho principle invented 
by Professor Holmes, combining ail the latest im- 
provements which he has lately made. The dioptric 
apparatus has been specially designed and con- 
structed for the magnetic electric light The ma- 
chines for the production of these lights will be 
worked by Ericcson’s caloric engines in lieu of the 
steam engines hitherto in use, thus entirely remov- 
ing all risk of explosions and the necessity of water 
supply. It is intended also to establish a powerful 
44 Syren ” fog signal at this station to warn mari- 
ners, in thick weather, of their proximity to the 
coast. This Syren will be worked by the same en- 
gine. The works are being rapidly carried forward, 
and it is expected that the lights will be exhibited by 
next Christmas. 

* Dissents for the 5th, 7th, and subsequent reasons. 

t Dissentients for the 5th, 7th, and subsequent reasons, and 
also for the further reason that the bill does not appear to be a 
bona fide public measure, but introduced mainly at the instance 
and in the interests, of a particular company, and directed in a 
great measure against the rights and interests of another com- 
pany. 
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FOREIGN ITEMS. 


Cuba Submarine.— The number of messages sent 
over this Company's lines during the month of May 
(including those received at the new station in Cien- 
fuegos) was 2,481, estimated to produce £2,400, 
against 1,788 messages, producing £1,851, in the 
corresponding month of last year. The actual re- 
ceipts for the three months ending March amounted 
to £7,154, as compared with the estimated amount 
of £7,100. 

Eastern Telegraph.— The traffic receipts for 
the month of May, 1875, amounted to £30,002, and 
in tho corresponding period of 1874 to £30,225. 


upon a methodical plan, to demonstrate conceptions 
that were already matured in his mind, and to verify 
principles which he had assumed by inductive reas- 
oning. 

The greater part of really great and substantial 
improvements which have performed any consider- 
able partin developing modem mechanical engineer- 
ing have come through this course of first dealing 
with primary principles, instead of groping about 
blindly after mechanical expedients; and present 
circumstances point to a time not far distant when 
chance discovery will quite disappear. — Engineering. 


MUSIC WITHOUT HANDS. 


THE 

TKLEGEAPHKRS’ MUTUAL BENEFIT 

ASSOCIATION. 

Establlebed Oot. 33, 1807. 

Its object is to Aid the Families of 
Deceased Members, 

BT THE PAYMENT TO THE HEIRS OP $1,000. 
Any person who is, or who has been, employed in telegraph 
service in any capacity, may become a member of this Aseoda- 


The Indo-European Telegraph Company notify 
that the average time in transit between London and 
India, via Teheran, of all outward messages to India, 
including the messages for Penang, Singapore, 
China, Japan, Java, and Australia, during the week 
ending the 4th inst., was one hour seventeen min- 
utes. 

The construction of a new land line of tele- 
graph between Amoy and Foochow has commenced 
in virtue of the agreement lately concluded with the 
Chinese Government by the Great Northern Tele- 
graph Company. 

The Secretary of the West India and Panama 
Telegraph Company announce that information has 
been received of the interruption of two of the Com- 
pany's cables, Viz., between St Thomas and St 
Kitts, and between Grenada and Trinidad, in con- 
sequence of which telegraphic communication 
with St. Kitts, Antigua, Guadaloupe, Dominica, 
Martinique, St. Lucia, St. Vincent, Barbadoes, and 
Grenada, is for the present suspended. The Com- 
pany's ship (screw steamer) Investigator has already 
left St. Thomas to effect the repairs. The repair of 
either of the broken cables will restore telegraphic 
communication with the islands cut off. The inter- 
ruption of the cables named does not interfere with 
telegraphic communication with Jamaica, Panama, 
Porto Rico, St. Thomas, St. Croix, Trinidad, Deme- 
rara, and Berbice. 

The new cable about to be laid between Australia 
and New Zealand, in connection with the Eastern 
Extension Telegraph Company's system, will receive 
special guarantees as to rates from the New Zealand 
Government. The contract for the new cable will 
be undertaken by the Telegraph Construction and 
Maintenance Company. 


HOW INVENTIONS ARE MADE. 

The life of George Stephenson proves that, not- 
withstanding the novelty and great importance of 
his improvements in steam transit, he did not dis- 
cover these improvements. He did not discover that 
a floating embankment would cany a railway across 
Chat Moss, neither did he discover that the friction 
between the wheels of a locomotive and the rails 
would enable a train to be drawn by tractive power 
alone. Everything connected with his history shows 
that all his improvements were founded on a method 
of reasoning from principles, and generally induc- 
tively; to say that he “ discovered " our railway sys- 
tem, according to the ordinary construction of the 
term, would be to detract frpm his hard and well- 
earned reputation, and place him among a class of 
fortunate schemers who can claim no place in the 
history of legitimate engineering. 

Count Rumford did not by chance develop the 
philosophy of forces, upon which we may say the 
whole science of dynamics now rests. He set out. 


AN ELECTRICAL MACHINE THAT READ8 NOTES AND 
PLAYS AN ORGAN WITH TWO HUNDRED FINGERS. 

[From the N. Y. Tribune.] 

Philadelphia, June 11. — The acme of machine- 
music appears to have been attained in an ingenious 
invention just perfected by Messrs. Schmoele of this 
city, which was exhibited last evening in Horticul- 
tural Hall to a few invited guests. The apparatus 
reads notes and plays upon an organ with absolute 
correctness of time and touch, the only assistance 
given it by the operator being to feed in the end of 
a roll of music and start the machinery in motion. 
Organs have been played by electricity before, but 
the only part performed by the electric fluid has been 
to transmit the power from a distant bank of keys 
to open the valves of the instrument. Such an elec- 
trical organ has been exhibited in London for some 
time past In the Schmoele instrument the electric 
current is endued with a seeming intelligence, and 
distinguishes the notes in the same way that a blind 
man does— by feeling. Marvelous as this appears at 
first thought, it is simple enough. The score is 
written on a l5ng roll of stout paper by cutting holes 
through it in the form of squares, or parallelograms. 
The reading instrument, which is about as large as 
a sewing-machine, is provided with a multitude of 
small brass fingers, each of which is connected by a 
wire with the pipe of the organ which it operates. 
The roll of music is fed in over a brass tube. When 
the fingers rest on the paper no electric current is 
transmitted, because paper is a non-conductor; but 
whenever they fall into the holes cut in it they touch 
the brass below, the current is transmitted, and the 
sound produced. 

The length of the note is governed by the length 
of the slit in the paper. A noiseless bellows-machine, 
run by wind conducted through a pipe from the 
organ, works the feeding apparatus. To aid in pro- 
ducing orchestral effects, drums, cymbals, bells, &c., 
are added to the ordinary pipe organ, and operated 
by electricity in the same manner as the pipes. A 
greatly increased volume of sound and much richer 
harmonic combinations can be made by this instru- 
ment than it is possible for a single performer to 
produce upon an organ, in consequence of the fact 
that the performer has only his ten fingers, while 
the electrical machine has 200, and can strike as 
many notes at once as desired. All the notes on the 
organ that can be combined into a chord can be 
brought out together. The overtures to “ Semira- 
mide” and “William Tell” were performed last 
evening with pleasing effect As the reading instru- 
ment is mechanically accurate, and the score cor- 
rectly written, ^here were of course no false notes. 
It was obviously machine music, however, but ma- 
chine music of the highest order, and might have 
been mistaken for the performance of a well drilled 
i but rather spiritless orchestra. The inventors hope 
soon to apply their device to a piano. 


tion upon giving proof of good health and habits, and payment 
of the required fees. 

INITIATION FEE, g^.OO. 
Payments required t One Hollar upon the 
Heath of each member. 

Application blanks, copies of the By-Laws, and other infor- 
mation furnished upon application to the Secretary, or any of 
the Agents. A list of the Agents will be published In the next 
issue of The Journal. 


The attention of former members of the Association Is called 
to the following resolution, passed at the last Annual Meeting 
of the Association : 

Resolved, That delinquent members shall be eligible to 
renewed membership on payment of back dues to an amount not 
exceeding riv* dollabs, and without further initiation fee. 

W. HOLMES, Secretary. J. D. REID, Treasurer. 

Box 8175, New York. 

N. B.— Members will please note change in number of Post 
Office Box. 


REMOVAL. 

GEO. H. BLISS & CO. 


We respectfully announce oar removal to 290 Kinzic Street, 
Chicago, 111. Having determined to transfer our interests to 
the Western Electric Manufacturing Co., we offer onr entire 
stock of Telegraph Instruments, Goods and Machinery for sale 
upon terms which cannot fall to prove desirable to purchasers. 
Until our stock is disposed of we shall continue in the trade, 
and solicit a continuance of the patronage which has been so 
liberally bestowed by onr many friends heretofore. 

GEO. H. BLISS, Pres't. 

220 Kntzis St., Chicago, III. 


ANNOUNCEMENT. 

Western Electric Maiefactorrai Coop;. 


Geo. H. Bliss having acquired an interest with this Company, 
has been appointed its General Agent. 

His attention will be given to the sale of the Instruments 
and Goods of onr manufacture and in which we deal. 

In addition to onr former line we have added the various 
specialities heretofore controlled by Geo. II. Bliss & Co. 

With onr ample facilities we hope to give to customers and 
the trade increased satisfaction in prices, quality and variety 
of onr goods. 

We invite correspondence and solicit patronage. 


Western Electric Mannfactnring Co., 

220 KIJfZIE ST., Chicago, III. 


April 15th, 1875. 
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OPERATORS’ CHANCE. 

I ELECTROTYPE Cards of Key, Sounder and Relay, with 
2i yonr name printed in handsome type on 25 extra fine 
Bristol, white ana tinted, for 25c., or 50, with business and 
address, for 50c. Samples 8c. Railroad Operators send 10 cents 
extra for conductor's and brakeman's electrotype cards. You 
can make money. Agents outfits, with the handsomest and 
most stylish cards printed, for 25c. Address, 

F. P. MTJNN, 

Clyde, Wayne County, AT. 7. 


Western Union Telegraph Co., 
Treasurer's Office, 

New York, June 9th, 1875. 


CALLAUD BATTERY, 

KEPT ON HAND, 

AND 

Orders fillooL To-y 

W. MITCHELL MoALLISTEB, 

728 Chestnut Street, Philadelphia, 

CHARLES WILLIAMS Jr., 

109 Court St., BOSTON , MASS. 


DIVIDEND No. 33. 

T HE BOARD OF DIRECTORS have declared 
a Quarterly Dividend of TWO PER CENT, on 
the Capital Stock of this Company, from the net earnings of 
the three months ending June 30th instant, payable at the 
office of the Treasurer, on and after the 15th day of July next, 
to shareholders of record on the 19th day of June. 

The transfer books will be closed at three o'clock on the 
afternoon of the 19th inst., and opened on the morning of the 
16th of July. 

R. H. ROCHESTER, 

Treasurer. 


W ANTED— BY YOUNG MAN, FAIR OPERATOR, PLACE 
with some western Railroad Agent where he could earn his 
board and learn Railroad business ; best of references furnished. 
Address, OPERATOR, Drawer 140, Janesville, Wis. 


A Great Reduction in Prices. 

I am now making a specialty of my PHIL. SHERIDAN 
SOUNDER AND KEY, and am manufacturing them in largo 
quantities, so that I am able to offer them to the public at a 
very low figure. 



PHIL. SHERIDAN, S4.00. 

The above cut represents a beautiful little Sounder. It is 
made of the best material and highly finished. It has a heavy 
lever, full sized magnets, and altogether it is a first-class in- 
strument. The magnets are wound with green silk insulated 
wire. 

Polished Rubber Covers, 50c. Extra. 



PHIL. SHERIDAN KEY, PRICE $2.00. 

You can sec at once that the above cut represents a first-clast 
Key in every respect. It is highly finished, has largq platinum 
points, strong lever, friction circuit-closer, spring adjustments, 
&c., Ac. As a Learner’s set they have no equal, as they are 
regular Telegraph Instruments, same as are used on all railroad 
and commercial lines. 

One Cell Callaud Battery, 1 lb. Blue Vitriol, Connection 
Wire, Book of Instruction, Ac., all for $1.50. Making a Com- 
plete Outfit for office, only $7.50.- 

Thesc Instruments will be made to work on from a few feet 
to 5 miles of line, at the same price. Parties ordering, please 
give length of line that instruments are to be used on. Every 
set warranted to be just as represented and to give entire 
satisfaction. 

All kinds of Telegraph Instruments and Supplies constantly 
on hand at the lowest price. 

Goods will be sent C. O. D., or on receipt of price. Send 
stamp for Price List and Catalogue. 

A. B. LYMAN, 

91 X SENEGA ST., Cleveland, Ohio. 


AMD BY 

THE WESTERN ELECTRIC NIANUF’G CO., 

Agents for the United States, 

220 Kinzie St., Chicago, III. 


LECL AN CHE_B ATTERIES. 

IMPORTANT NOTICE. 

After January 1st, 1875, 
we will allow 20 Cents for 
each used up Porous Cell of 
this Battery that is returned 
to us free of charge in good 
order. A change is made in 
the discount to the trade. 

A list will be furnished on 
application to 

THE LECIANCHE BATTERY CO., 

40 West 18th St. 

Or to L. G. .TILLOTSON & CO., 

Sole Agents, 

8 Dey St. 

PHILADELPHIA: 54 South Fourth Street, 
CINCINNATI: 22 West Fourth Street. 



The “Snapper” Sounder. 



PATENTS!) MAI CH 2, 1875. 

PoHshed, 30c., or 6 for $1.50. 

Polished nickel-plated base, 50a, or 6 for $2. 
Polished, with knob and screw fastenings, 75c. 



75 CENTS. 


Sent post-paid on receipt of price. 

R. V. POPE, Box 5278, H. T. 


EUGENE F. PHILLIPS, 

Manufacturer of 

Real A) Phillips 9 Patent Finished Insu- 
lated Telegraph Wire 9 

PATENT RUBBER-COVERED WIRE, 

PATENT ELECTRIC-CORDAGE, CABLES, Ac., 

No. 20 CONDUIT STBEET, 

PROVIDENCE, R. I. 
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SENT ON RECEIPT OF PBICE. 

26 & 27 Waxing Block, Cleveland. 0. 


AMERICAN LINE. 

Weekly Mail Steamship service between 
PHILADELPHIA AN JO LIVERPOOL, 

CALLING AT QUEENSTOWN, 

Sailing every Thursday from Philadelphia, and 
Sailing every Wednesday from Liverpool 

The following Steamers are appointed to sail from 
Philadelphia. 

FBM8YLVAMIA, Jua#24. I OHIO, July 15. 

OroiAtfA. jnlvl ILLINOIS. July 22. 

♦ABBOTSTOBD, July 8. I *ZX1TQ^70BTH, July 29. 

PRICES OF PASSAGE IN CURRENCY. 

Cabin, % 1 00« 

Steerage and Intermediate tickets to and from all points at 
the lowest rates. 

Steamers marked with a stab do not carry intermediate. 
Passenger accommodations for all classes unsurpassed. 

For passage, rates of freight and other information apply to 
GEO. W. COLTON, Agent, 42 Broad Street, N. Y. 
JOHN McDONALD, Passenger Agent, 8 Battery 
Place, N. Y. 

PETER WRIGHT A SONS, General Agents, 

307 Walnnt Street, Philadelphia. 
Richardson, Spence A Co., IN. AJ. Cummins A Bros., 

Liverpool. | Queenstown. 


Appointed to carry the Belgian and United States Mails. 
The following Steamers are appointed to sail 

FOR ANTWERP. 

From Philadelphia. From New York. 


TASZSLAMD, July 8. I Stats of Nevada, June 26. 

mXZLAHB, July 31. I 8W1TZX2LAKD, July 20. 

FROM ANTWERP. 

For Philadelphia. For New York. 

miBLAtfD, July 8. 1 8WXTZX2LAHD, June 26. 

VADZ2LAND, Aug. 1. I State of Nevada, July 20. 

PRICES OF PASSAGE IN CURRENCY. 

First Cabin, - - - $90. Second Cabin, $60. 


Steerage tickets to and from all points at the lowest rates. 
Passenger accomodations for all classes unsurpassed. 

For passage, rates of freight, and other information, apply to 
GEO. W. COLTON, Agent, 43 Broad Street, N. Y. 
JOHN McDONALD, Passenger Agent, 8 Battery 
Place NY ~ 

PETER WRIGHT A 80NS, Gen'l Ag’te. 

807 Walnut Street, Philadelphia. 
B. vondcr Becke, General European Agent, Antwerp. 


WESTERN ELECTRIC MANUFACT’G CO., 

SOLE AGENTS, 

ORTON’S PATENT AWL CLIP. 

These Clips have been in practical use for three years, and are 
rapidly displacing all others. 

They are designed for holding messages and every form 
of blanks. 

For convenience, durability and economy they arc unequalled. 

Western Electric Manufacturing Co., 

230 KINZIE ST., Chicago, 111. 


ORTON’S 


Patent Security Message Hook 


The damage resulting from the loss of a single message is 
frequently sufficient to equip a line many times with this hook. 
Papers cannot be blown or carelessly crowded from it. 

These Hooks were first introduced by Geo. H. Bliss A Co. 
Thousands of them arc in use in telegraph offices, banks and 
coanting rooms. 

PRICE 30 CENTS EACH, OR $3.00 PER DOZEN. 

Liberal terms to^the trade. 

Western Electric Manufacturing Co., 
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AMERICAN FiRE ALARM 

AlfD 

POLICE TELEGRAPH. 

GAM EWELL A CO., Proprietors, 

NO. 62 BROADWAY, NEW YORK. 

J. W. STOVER, 

General Agent and Superintendent 
L. B. FIRMAN, Chicago, HI., 

General Agent for the West and North-West. 
J. R. DOWELL, Richmond, Va., 

Special Agent for Virginia and North Carolina. 
J. A. BRENNER, Augusta, Ga., 

Special Agent for Georgia and South Carolina. 
L. M. MONROE, New Canaan, Conn., 

Special Agent for New England. 
ELECTRICAL CONSTRUCTION A MAINTENANCE CO., 
San Francisco, Cal., Special Agents for California, Oregon 
and Nevada. 

This system of Fire Alarm and Police Telegraph, with a Cen- 
tral Office, or upon the 

AUTOMATIC PLAN, 

s now in operation in the following cities, to which reference is 
made for evidence of its great SUPERIORITY, VALUE and 
UNIFORM RELIABILITY : 


Albany, N. Y., 
Alleghany, Pa. 
Boston, Mass. 
Buffalo, N. Y.. 
Baltimore, Md., 
Chicago, 111., 
Cincinnati, Ohio, 
Columbus, Ohio, 
Cambridge, Mass., 
Charlestown, Mass. 
Covington, Ky., 
Detroit, Mich., 
Dayton, Ohio, 
Elizabeth, N. J., 
Fall River, Mass., 
Fitchburg, Mass., 
Hartford, Conn., 
Jersey City, N. J., 
Louisville, Ky., 
Lawrence, Mass., 
Mobile, Ala., 
Montreal. Canada, 
Milwankee, Wis., 
New York City, 
Lynn, Mass., 
Lowell, Mass., 


New Orleans, La., 
New Haven, Conn., 
Newark, N. J., 
Omaha, Neb., 
Philadelphia, Pa., 
Pittsburg, Pa., 
Portland, Me., J 
Peoria, HI., 
Providence, R. I., 
One bee, L. I., 
Rochester, N. Y., 
Richmond, Va., 
Indianapolis, Ind., 
St. Lotus, Mo., 

St. John, N. B., 
Springfield, Mass.. 
San Francisco, Cal., 
Savannah, tia , 
Syracuse, N. Y., 
Troy, N. Y.. 

Toledo, Ohio, 
Toronto, Canada, 
Washington, D. C., 
Worcester, Mass., 
New Bcdferd, Mass., 
Bridgeport, Conn., 


The distinctive featnres of these systems of 

EIRE ALARM AND POLICE TELEGRAPHS 

AUK, 

First- The AUTOMATIC SIGNAL BOXES, the simple 
electro-mechanism of which enables any one — even a child — to 
give an instantaneous , general and definite alarm of fire. 

StCfjfui — Th e AUTOMATIC REPEATER, through which the 
apparatus may be distributed in a combination of circuits, and 
the entire system succssfnlly worked, without the constant per- 
sonal attention of either operators or watchmen. 

Third -The ELECTRO MECHANICAL BELL STRIKERS, 
adapted to produce the full tone; of the largest church or tower 
bells. • 

Fourth — The ELECTRO MECHANICAL GONG STRIKER, 
for hose and engine-houses, by means of which the location of 
the fire is instantaneously communicated to the members of 
each fire company. 

These features combined form the 

ONLY PERFECT, COMPLETE, AND RELIABLE SYSTEM 
OF 

FIRE ALARM TELEGRAPH IN THE WORLD. 
Messrs. GAME WELL A CO. are the owners of the original 
FARMER AND CHANN1N0 PATENTS , one of the most 
important of which has just been extended for seven years. 
During the past seventeen years they have spared no expense 
or effort to secure improvements, and the systems are now 
covered by 

MORE THAN TWENTY PATENTS. 

The introduction and operation of the 

AUTOMATIC SYSTEM 

involves so little expense, compared to the benefit which it con- 
fers, that even small communities can profitably adopt and 
maintain it. 

The co-oi>tratum qf TELEORAPIFERS in securing its intro* 
duction into their localities is cordially incited, 
and their efforts will be duly appre- 
ciated and compensated. 

Any information desired in regard to the above system will 
be cheerfully and promptly furnished on application at the 
office. 

A pamphlet, setting forth more fully its advantages and su- 
periority, has been printed, and will be supplied to Municipal 
Authorities and others interested in Fire Alarm and Police 
Telegraphy upon application as above. 


THE WESTERN ELECTRIC MANUFACTURING CO. 

220 KINZIE STREET CHICAGO, ILL. 

KEEP IN STOCK THE FOLLOWING ARTICLES : 


GALVANIZED WIRE, 

COMPOUND WIRE, 

SCREW GLASS INSULATORS, 
(Cauvet’s Patent). 
BRACKETS, PINS, SPIKES, 
BROOKS* INSULATORS, 


KERITE WIRE, 

BRAIDED AND WOUND OFFICE WIRE, 
GUT1A PERCHA OFFICE WIRE, 
SWITCH CORD, 

CALLAUD BATTERY, 

DANIELL BATTERY, 


PLIERS, VISES, PULLEYS, CLIMBERS, GROVE BATTERY, 

WINDOW TUBES, BATTERY BRUSHES, BUNSEN BATTERY, 
SYRINGES, FUNNELS, HYDR0METER8, LECLANCHE BATTERY 

ACIDS AND CHEMICALS FOR BATTERIES, HILL BATTERY, 



REGISTERS, 

RELAYS, 

BOX RELAYS. 
SOUNDING RELAYS, 
SOUNDERS, 


KEYS, 

MEDICAL INSTRUMENTS, 
HOTEL ANNUNCIATORS, 
PLUG CUT-OUTS, 
CUT-OUTS, (new style), 




REPEATERS, 
SWITCHES, 
GALVANOMETERS, 
INDUCTION COIL& 
ALAR M BELLS. 


’ Oar Morse Instruments are of the Western Union, Ottawa (or Caton) style. 
We have ample facilities for the execution of every variety of electrical work. 


THE ETJREKA INSTRUMENT. 

A COMPLETE 8ET FOR OFFICE U8E. 



LIST OF MATERIAL. 

One Sounder. One Book Instruction. Pair Message Hooks. 

One Key. One Pkg. Blue Vitriol. Roll Office Wire. 

One Cell Battery. " “ Message Paper. 

Whole Outfit only $8. Sent C. O. D. or on receipt of money. 
Parties ordering, please give length of circuit where Instruments are to be 
need. 


Sounder, separate 84 00 I 

Key, " 2 25 1 

Battebt, “ 1 i 


All Orders filled promptly. 

Send Stamp fob Illustrated 
Catalogue. 


M. A. BUELL, 26 Waring Block, Cleveland, 0. 


N O OTHER MAIN LINE SOUNDER 

has proven as PERFECT an INSTRUMENT as that 
made by ns the past two year*. 

LOW RESISTANCE , , EAST ADJUSTMENT AND 
HANDSOME APPEARANCE COMBINED . 

No other instrument offered for this purpose has the advan- 
tages secured to oars. See other columns of this paper. 

WATTS A COMPANY, 

No. 47 Holliday Street, 

BALTIMORE, MD. 

Send for Catalogue'and Price List 


SCREW CLASS INSULA- 
TORS AND BRACKETS 

Of the sloe and thread need by the Western Union Telegraph 
Company 

Having secured an Exclusive Agency for these Insulators, 
(manufactured under the Cauvet patent,) we are filling orders 
promptly for large or small quantities, at prices as low as any 
Insulator can be sold florin the market 

THE WESTERN ELECTRIC NMNVFG CO., 

220 Klnzle St., 

Chicago. III. 
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THE AMATEUR 


Telegraph Apparatus 


Comprises SOUNDER, KEY CUP OP BATTERY, CHEMI 


CALS, WIRE AND MANUAL. 


Several thousand of these instruments already sold 
They give good satisfaction. 


AMATEUR OUTFIT, COMPLETE, No. 1, 


44 SOUNDER AND KEY, No. 1, 6.50 

44 44 44 No. 2, 5.50 

BATTERY, PER CELL, .65 

DISCOUNTS. 

TWENTY PER CENT. DISCOUNT WILL BE ALLOWED 
WHEN REMITTANCE ACCOMPANIES ORDER. 

G-EO. H. BLISS & CO . 

20 KINZIE STREET, 

CHICAGO, ILL. 


Complete and Perfect, ftill-slzed Sounder and Key combined, with Book ot* 
Instruction, Battery, Wire and all Necessary materials. 

{These instruments have been greatly improved in their working qualities and in the stvle in which they are finished. 

Those having the latest improvements in their construction are those manufactured only by Messrs. L. Q. Tillotson & Co. 

JESSK 11. BUNNELL ] 

These Sets are made In the best manner, and are Just exactly the thing wantCC 
FOR LEARNBRg’ USES, 

FOR TELEGRAPH SCHOOLS, 

Or FOR SHORT LINES, trom a few feet to IS miles long. 
Price, complete, with Batter y, Book of Instructions. Wire, and all necessary ma- 
terials to put In operation, singly or on a short line $8 50 

Champion Learners 9 Instrument, without Battery, See 0 50 

Ornamental “ “ Rubber-Covered Colls, See 7 50 

Same Instruments, wound with liner silk-covered Wires, so as to operate satlsfhctorlly 
lines up to twelve miles In length, $1 00 In addition to above prices. 

(P These Prices subject to our usual discount of 20 per cent, where money is sent in advance, either by Postal 
Order or Draft. 

L. G. TILLOTSON & CO., 

8 J>ey St., New York, 84 South 4th St., Phila., and 22 West 4th St., Cincinnati, 

Healers In Every Description of Telegraph Materials. 


Digitized by 


CHARLES WILLIAMS, Jr., 

109 OOUBT STREET BOSTON. 

[Ebtaklibhkd 1856.] 


Beautiful in appearance, highly finished, and put up in the most durable 

and substantial shape. 

They give enormous sound with but little Local Battery power. 

Hundreds of them are in use in Railway and Commercial Telegraph Offices, and all operators agree that no better Sounder is 
Geared. 

PXUOB $7.00, 

subject to 20 per cent discount where money is sent in advance either by postal order or draft 

L. G. TILLOTSON & CO., 

8 Dey Street, New York, 

84 South 4th Street , Philadelphia , 

DEALERS IN EVERY DESCRIPTION OF TELEGRAPH MATERIAL. 


MAJTUFAGTUBBB OF 

Telegraph Instruments, Batteries, Wire, 

AND SUPPLIES OF ALL KINDS. 


rATTS & COMPANY, 

No. 47 HOLLIDAY 8TRBET, 

Baltimore, md 


SUPERIOR TELEGRAPH INSTRUMENTS, RELAYS 
SOUNDERS , KEYS, OFFICE WIRE, BATTERIES 
OF EVERY DESCRIPTION , 
SWITCHES, GALVANOMETERS , 
RESISTANCE COILS. 


A COMPLETE STOCK OF EVERYTHING fob the TELE- 
GRAPH OFFICE ob ELECTRICAL LABORATORY. 

Special attention given to repairing Scientific instruments. 
Several of onr workmen having served their time in the most 
prominent European manufactories, enables ns to guarantee 
satisfaction. 

Sknd fob Catalog uk and Prick List. 


$U.50i 



aoe 
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FOR PRIVATE AND SHORT LINES, 

Awarded the Eirst l*rcmium— Silver Medal— over all 
others at Cincinnati Industrial Exhibition , 1872. 
The undersigned is now preparing to supply the improved and 


The only Manufacturers of the Original 


GIANT SOUNDER, PERFECTED, 

PATENTED FEBRUARY 16, 1875. 

BEWARE OF WORTHLESS IMITATIONS. 


superior ' “ " * 

PRINTING TELEGRAPH INSTRUMENTS 

manufactured under the patent of Mr. J. E. SELDEN. This In- 
strument has already been extensively introduced, and has giver 
complete satisfaction to all who have adopted and used it. it if 
simple, reliable, and not liable to get out of order: can be 
operate d by any person of ordinary intelligence after a few min- 
utes instruction and practice. 

FR1 VATE LINES 

constructed in the best and most substantial manner, and on rea- 

Rnnfi.nl a fAnna 


sellable terms. ’ 

Favorable arrangements will be made with line constructors, 


; , uc utwm vrim line oonstruCw» a , 

elegraph employes, &c., for the introduction of the Printer. 
x or further particulars, terms, &c. , apply to 

MERCHANTS’ MANUFACTURING AND 
CONSTRUCTION CO., 

S. J. BURRELL, Superintendent, 

_ ^ „ JVo. SO BROAD STREET, Rooms 12, 13, 14, 

P H Paw > 404 ! 9 9 


JOSEPH MOORE & SONS 


Below Green St. 


PHILADELPHIA, Pa. 


nM h l^„:,° i iant80Und ®:, P °“ ma " y ftdVanU?efl in ,ts tonc - 8°nnd, working adjn8troent8 and scncral hoanty 

old one. and is unapproachably snperior to all others of any mannfactare whatever - 

Jives a single trial, and is destined to be the Universal Morse Sounder. 


_ ovei 

It cannot fail to be adopted whenever it 

Every Instrument warranted perfect. 

PRICE, SENT C. 0. D., $7.50, 

Or 20 per cent, allowed upon receipt of Money Order or Draft in advance. - 


INSTRUMENT AND OFFICE WIRES, 


THE BEST OUT 


i rue oi Apparatus complete, with Book of Instructions, Battery 
W ire, and all necessary materials for one complete office outfit, ready 
for shipment, $8.50. Sent by Express, C. O. D. 

Price of single instrument., good for one mile or less, without 

***** &c $0 60 

Price of single instrument., ornamental, good for one mile or less 
covered coils, without Battery, &c 7 50 

Price of single instrument, good for one to twelve miles, without 
Battery, &c 7 ^ 

Price of single instrument, ornamental, with rubber covered coils 
good for one to twelve miles, without Battery, &c ’ 8 50 

This is warranted to be , beyond all comparison , the best 
Apparatus ever offered for the use of Students of Teleg- 
raphy . Twenty per cent, allmced upon above prices upon 


HEAVY INSULATED LINE WIRE, 


Wires of every variety of Insulation, 


GEO. H. BLISS & CO., 

220 KINZIE ST., CHICAGO, ILL, 


EAGLE S METALLIC BATTERY 


TELEGRAPH INSTRUMENTS AND SUPPLIES ^in great 
variety, of the latest patterns and highest finish. 

Prices always as low as the lowest. 

The usual twenty per cent, discount is still allowed on In- 
struments of our manufacture, when remittance accompanies 
order. 

Manual and Price List free. 


COPPER 

OFFICE AND MAGNET WIRE, 

BRAIDED AND WOUND, 
SINGLE and DOUBLE, with COTTON 
LINEN, SILK; 

Paraffined or Varnished, Compressed and Polished, 

Manufactured and for Sale by 

WESTERN ELECTRIC MANUFACTURING CO., 

CHXCAOO. 


PARTRICK & CARTER, Sole Agents, 

88 SOUTH 1th STBKKF, PHILADELPHIA. 
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Western Electric MTg. Co 

220 KINZIE STREET, Chicago, 111. 


Co-operative Manuf’g Co., 218 Pear St., Phila 


THE BEST IN THE MARKET, 


W. U. Pattern Relay. 

This Relay is acknowledged to be the best 
in nse. Ia finely finished. 

Price, - - - $l€ 


No. 1 Key. 

This Key is of a beautiful design, and durable in construc- 
tion, and is perfect in all things which constitute an excellent 
working Morse Key. No. 1 Key Curved or Straight Lever, 

Price, - - - - $4 75 

W. U. Pattern Key, - - 5 OO 


Co-operators' Learners' Instrument No. 1. j 1 B 

A complete outfit, embracing a full-size combined Sounder " ' mm * 

and Key. mounted on a walnut base, with Battery, Chemicals, LP 

Wire ana all necessary instructions for setting np and operat- 

ing them, for practising or communicating purposes, being Co-operators Learners Instrument No. 2. 

in all respects a regular Morse instrument, comprised of a TU/Q DP AT Q TUPU All / 

first-class Sounder and our improved curved lever Key, made I rllo DC Ml O / n L m MLL I 

in the best manner and nothing omitted in their construction Wo hero present a ent of our No. 2 Learners’ Instrument, 
which could In any way contribute to their efficiency as com- which is comprised of a full size Key and Sounder. We can 
plete Sounder and Key combined. safely say this Instrument is far ahead of other manufacturers* 

The above instrument is nicely finished in brass, and not like as to price and quality; it is finished in bronze and mounted 
other manufacturers 1 that are made of cast iron. on a W’alnut base. 

Price of No. 1 Instrument when money is sent in Price of No. 2 Instrument when money is sent in 

advance, - - - - - $8 00 advance, - - - - - $5 00 

With Battery, - - - - 9 60 With Battery, - - - - 6 60 

When sent 0. 0. D., - - - 8 60 When sent 0. 0. D., ... 5 50 

With Battery, 10 00 With Battery, 7 00 

N. B.— Either of tho above Instruments ean^be made to work on a circuit from one to twelvo miles by Winding Magnets 
with fine wire which will make cost of Instrument one dollar extra. 


Private Line Instrument 


This instrument is mounted on an iron base and finely 
finished. It gives a clear, loud sonnd. It Is made to work on 
line from a few feet to ten miles in length. 


CHAS. T. CHESTER, 

104 CENTRE STREET, N. Y., 
TELEGRAPH ENGINEER, 

And Manufacturer of 
INSTRUMENTS, BATTERIES, 

AND EVERY DESCRIPTION OP TELEGRAPH SUPPLIES, 
Offer the best guarantee of excellence in their prof ession— in 
their long established business— in the extent and variety of 
their manufacturing facilities— in the many Improvements in- 
troduced by them, now almost universally adopted or Imitated 
—and in the extent of their business, domestic and foreign, 
enabling them to keep pace with telegraphic progress. 

They publish an Illustrated Descriptive Catalogue of their lead 


WILLIAM ORTON, TRACY R. EPSON. 

MARSHALL LKFFERTS, JAMES H. BANKER 

ALONZO B. CORNELL, NORVIN GREEN. 

GKO H. MUMFORD, H. R. PIERSON, 

GEORGE B. PRESCOTT. 


Ing manufactures, to which they respectfully refer. 


This Company furnish 


GOLD AND STOCK QUOTATIONS 


COTTON AND PRODUCE EXCHANGE, 


PARTRICK & CARTER’S INSTRUMENTS. 


and GENERAL COMMERCIAL NEWS REPORTS 


NEW PERFECTED GIANT SOUNDERS, 
IMPROVED CURVED KEYS, LATEST AND BEST, 
CHAMPION LEARNERS 1 INSTRUMENTS, 
SPLENDID NEW POCKET RELAYS, AND 
REGULAR RELAYS. 

Address 

GEO. M. POMEROY, San Jose, Cal. 


This Battery took tho First Premium and Silver Medal for 
force, economy and constancy at tho Cincinnati Exposition. 

With each “Private Lino Outfit 1 * is furnished ono Private 
Line Instrument, ono enp of Bliss 1 Reservoir Battery, the 
necessary Chemicals, Wire for connections, and a Manual. 
PRICES * 

PRIVATE LINE OUTFIT, COMPLETE, - - $10.00 

INSTRUMENT ONLY, 8.00 

BLISS 1 RESERVOIR BATTERY, PER CELL, - 2.00 


To Its Subscribers, by 


TELEGRAPHIC PRINTING INSTRUMENTS, 


At their respective places of business ; and also erect and maintain 


PRIVATE TELEGRAPH LINES 


For Corporations and Individuals, operated wiili 


ORTON’S 

PATENT PENCIL HOLDER 


DI8COUNTH 1 

A discount of twenty per cent, will bo allowed when remit- 
tance is made in advance. Remit by express, registered letter, 
postal order, or draft. 

In ordering, state length of line so that the resistance of In- 
struments may be proportioned accordingly. 

Send for Circular. Liberal terms to Agents. 

Western Electric Manufacturing Co., 

Chicago, III. 


As manufacturers of all the perfect TELEGRAPHIC PRINTING 
INSTRUMENTS In use, and owners of a larve number of Patents, 
we are prepared, under the facilities of our contracts with the WES- 
TERN UNION TELEGRAPH CO. to extend our system of COM- 
MERCIAL REPORTS and PRIVATE LINES to all parts or the 
UNITED STATES. 


This Holder is intended to save the last half or third of the 
pencil. 

DIRECTIONS 

When pencil becomes too short to write with comfortably, 
shave down the butt and screw into the holder. The screw 
makes its own thread. Will hold the pencil perfectly firm. 

Price I O Cents each. Scntbymail onrecclptof price. 

Price per dozen, - - 60 cts. 

GEO. H. BLISS & CO., 

Chicago, III. 


General Offices, No. 195 Broadway, New York. 

MARSHALL LEFFERTS, Pres’t. 
GEORGE B. PRESCOTT, Vlce-Pros t. 
HENRY H. WARD, S«*c, and Tr»»as. 
GEORGE B» SCOTT, Sup’i. 
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rpHE KENOSHA INSULATOR CO. 

TELEGRAPH COMPANIES and 

TELEGRAPH CONSTUCTORS 


are invited to examine the merits of our new and improved 
patterns of 


JUST OUT ! 

NEWAND ENLARGED EDITION 



KENOSHA CARBON INSULATORS 1 

These insulators are made of wood, thoroughly baked, an< 
covered with an INDESTRUCTIBLE COATING, highly re 
pellant of moisture, which does not change nor deteriorate afte 
years of exposure to the weather. 

THE KENOSHA INSULATOR has now stood the test of Si: 
Years' actual service, and we feel warranted in stating that 
although costing but little, if any, more than the ordinary glas 
insulator, its insulating yualllies are, on an average, 

, ^ *<>RK THAN TEN TIMES AS GREAT 

during the prevalence of rain or fog. 

Immense numbers of these insulators are in use by 

The North Western Telegraph Co., 
The Western Union Telegraph Co., 

as well as many RAILWAY and OTHER TELEGRAPH LINES 
mid they have in variably been found to give 
« . . ENTIRE SATISFACTION. 

.Besides the suspension insulator above shown, which is fitted 
with our IMPROVED WIRE HOLDER, arranged for a ti< 
wire, and which does not cramp or injure theline wire, w< 
manufacture several other patterns, among which is the 



CAP INSULATOR WITH PiW OB BBACHET, 

which is fitted with a zinc protection, as shown in the above 
figure. 

THE KENOSHA INSULATOR 
is manufactured with the utmost care by skilled workmen and 
special machinery. Every individual iusulator is tested in 
water with a battery of 500 cells, and not a single imperfect 
one is allowed to leave the Jactory. 

We are also prepared to 'furnish, at short notice. 


CROSS-ARMS for any REQUIRED NUMBER OF WIRES 

prepared with our patent INDESTRUCTIBLE INSULATING 
COATING, either with or without wire insulators. 

These insulators are packed for shipment in boxes containing 
100 each, and may be ordered direct from us, or through anv of 
the leading dealers in Telegraph Supplies. y 

We are now prepared to fill all orders promptly, however 
large, and we guarantee all insulators furnished by us to Drove 
entirely satisfactory. 


THE KENOSHA INSULATOR CO., 


KENOSHA, WIS. 

L. Gh TILLOTSON & CO., 

, 8 Dey Street, New Fork, 

GENERAL EASTERN AGENTS, 

The Western Electric Hun&ctiiiiiig Cempuy of Chkagot 

•GENERAL WESTERN AGENTS. 


OF 

SMITH’S 

Manual of Telegraphy 

CONTAINING 


OOMPLETE DIRECTIONS FOR BELT-INSTRUC- 
TION IN TELEGRAPHY, 


INSTRUCTIONS FOR BUILDING AND OPERATING 
SHORT LINES OF TELEGRAPH, 


DIAGRAMS SHOWING THE MANNER OF CONNECT- 
ING WIRES , BATTERIES , INSTRUMENTS , dc.; 

Descriptions and Onta of all forms of Telegraph Instruments, 
Batteries, &o. j 


CUTS, DESCRIPTIONS AND PRICES OF THE BEST 
LEARNER’S APPARATUS AND SHORT LINE 
INSTRUMENTS, 


together with full explanation of everything necessary for the 
Amateur Telegrapher to know. 


Every operator and every learner of Telegraphy should have 
a copy of this Manual. 


It is the most complete, practical and easily understood ex- 
planation of the Morse Telegraph and its apparatus ever 
published. 


PRICE SOc. 


Sent post paid on recept of price. 

L. G. TIUOTSON £ CO., 


8 Dey Street, New York. 

54 South 4th Street, Bhila 
22 West 4th St., Cincinnati. 


THE BISHOP 

GUTTA PERCHA WORKS. 

422, 424, 426 East 26th St, I. T 



PROPRIETOR, 


ONLY AMXKICAN MANUFACTURES 

OF 

PURE GUTTA PERCHA GOOD8 

□v m 

UNITED STATES* 


Have on handjand made to order 
SUBMARINE TELEGRAPH CABLES, 

INSULATED WIRES, for 

TELEGRAPH AND ELECTRIC USE, and for 
BLASTING AND MINING PURPOSES, 

in eve r y variety desired. 

As an Insolation for Telegraph Cables and Electric Conduc- 
tors Gutta Pboha has been universally adopted by all scien- 
tific and practical Electricians and Manufacturers of Telegraph 
Cables and Wires in this country and Europe, and has sus- 
tained, with increasing confidence In its superiority, the practi 
cal test of over twenty yean* general nee. 

The PROPRIETOR would say to all parties desiring 
SUBMARINE TELEGRAPH CABLES, 
that he will guarantee to mate and deliver at Ms Factory any 
style of Cable, Insulated with Gutta Psrcha, as low as they can 
import Cable of the same style and guaRty. 

OMDMHM MBCMIVJSD ALT TILE JTJLCTOMY. 


Messrs. L. Gh TILLOTSON & OO. 

8 Dey Street, New York, 

64 South Mh St., Philadelphia 
22 West 4th St., Cincinnati, 


have been appointed by me GENERAL AGENTS for the sale o 
any Telegraph Cable or Wire manufactured at the Works in New 
York, at Factory Prices, delivered in New York. 

JOHH THOBHLEY, 503 Oheetnut St, Philadelphia 

has been appointed Agent for the sale of any and all goods 
manufactured by me, at Factory Prices, delivered in New York. 

Any goods of my manufacture (except Telegraph Goods), aie for 
sale In New York, by 

H. S. HORTOH ft 00, 26 Puk Plnoe 
RUBBER 0L0THU9 OO, 368 Broadway 
D. HODGMAH, 27 Maiden Lane, 
SHEPARD & DUDLEY, 150 William St. 
Addnai all oommonioatiom to & BISHOP, 

OWWIOM AT TAOTOMX. 


Joha PoOwow*, Printer, K>2 fasten Street, New York 

Digitized by Google 


VOL. VITI. NO. 14. 


NEW YORK, JULY 15, 1875. 


WHOLE NO. 185. 


the electric light. 

A modification of Geissler’s tubes has recently 
been made for the purpose of illumination. It con- 
sists of a carbon and vacuum tube, of about one 
sixteenth of an inch internal diameter, wound in the 
form of a flattened spiral. The ends of the tube, in 
which the platinum wires are sealed, are about two 
inches in length, and half an inch in diameter. 
They are inclosed in a wooden case, leaving only the 
spiral exposed. When the discharge from the Rulim- 
korff coil is transmitted through the platinum wires, 
the spiral becomes intensely luminous, exhibiting a 
brilliant white light The quantity of light, how 
ever, is small, and it is of no practical value. It is 
only valuable as an experimental apparatus, or for 
scientific exhibitions. 

Electricity of great tension and power is required 
for the electric light, and the easiest and least ex- 
pensive mode of getting it for these experiments is 
by using a large Ruhmkorff coil, but the current 
from a battery of 200 cells would answer the same 
purpose. An electric light, without mechanism at 
the burner, can be made by placing two carbon 
points in hollow brass rods which are connected by 
wires with a galvanic battery. The rods slide in the 
heads of two glass pillars, so fixed to a stand as to 
admit of the points being placed at different distan- 
ces. The wires for the battery poles being properly 
connected, the points are made to touch, and are 
then just separated, when the most dazzling light 
appears, rivalling the light of the sun in purity and 
splendor. The light is due chiefly to the intense 
whiteness of the tips of the carbon rods, and partly 
from an arch of flame extending from the one to 
the other. The positive pole is the brighter and 
the hotter, a fact which may be proved by intercept- 
ing the current, when the positive pole continues to 
appear red for some time after the negative pole has 
become dark. Any kind of carbon is well suited for 
the points. The more compact forms of charcoal 
answer very well, but baked carbon answers better. 
This is made as follows: The fine dust of coke and 
caking coal is put , into a close iron mold, of the 
shape required for the carbon pencils, and exposed 
to the heat of a furnace. When taken out, the burnt 
mass is porous and unfit for use ; but by repeatedly 
soaking it in thick syrup or gas tar, and reheating it, 
it acquires the necessary solidity and conducting 
power. The best carbon points, both for brilliancy 
and durability, are made, however, from the coke 
that is sublimed inside the retorts in the distillation 
of coal in gas works. During the maintenance of 
the light, a visible change takes place in the condi- 
tion of the poles. The positive pole experiences a 
loss of matter; particles of carbon pass from it to 
the negative pole, some of them reaching it, and 
some being burnt by the oxygen of the air on the 
way. The same occurs, though to a much less ex- 
tent, with the negative pole; so that, while the posi- 
tive pole becomes hollowed out or blunt by its losses, 
the negative pole is kept pointed by the additional 
particles. 


The wasting away, particularly of the positive 
pole, in a short time renders the distance between 
the poles too great for the passage of the current, 
and the light is suddenly extinguished, until again 
renewed by contact between the carbon points and 
their separation. If a powerful battery is used, the 
points may be removed one sixth or even one fifth 
of an inch before the circuit is broken. The trans- 
fer of matter between the poles is considered to ac- 



Figure 1. 

count for the existence of the arch of flame, and the 
passage of the current through the air, as thereby a 
conducting medium extends between the poles. 
The light is not caused by the combustion of the car- 
bon, but by its being brought into a state of incan- 
desence. With a battery of fifty Grove or Bunsen 


cells, a light of very great brilliancy is produced ; 
but when very great power is to be obtained, as well 
as brilliancy, twice or thrice that number must be 
employed. Fifty cells give electricity sufficient ten- 
sion to produce the light; and if more are used, they 
should be so arranged os to add to its strength and 
not its tension. Thus, if 150 cells be used, they 
should be arranged in three series, the positive i ies 
of all three being joined to form one positive le, 
and similarly with the negative poles. With e at- 
tery of fifty cells it is not necessary to point the rods, 
as the action of the electricity will do it A battery 
of 50 large sized Grove or Bunsen cells will produce 
a light 34 times the power of the lime ball light, or 
one fifth as great as that of the sun. 

Various^ arrangements have been invented for 
maintaining the steadiness of the electric light. 
The aim in all such is to keep the carbon points by 
some mechanical contrivance within such a distance 
of each other that the current can pass betw'een 
them. Duboscq constructed an electric lamp of this 
description. In it, by aid partly of clockwork, the 
two points were made to travel toward each other at 
rates corresponding to those of their consumption, 
the positive pole in this way travelling faster than 
the negative. 

Foucault’s form of regulator, Fig. 1, has two sys- 
tems of wheel work, one for bringing the carbons 
nearer together, and the other for moving them fur- 
ther apart. Fig. 1 represents the apparatus, with 
the omission of a few intermediate wheels. L' is a 
barrel driven by a spring inclosed within it, and 
driving several intermediate wheels which transmit 
its motion to fly, o. L is the second barrel, driven 
by a stronger spring, and driving in like manner the 
tty, o'. The racks which carry the carbons work 
with toothed wheels, attached to the barrel, L', the 
wheel for the positive carbon having double the 
diameter of the other. The current enters at the 
binding screw r , C, traverses the coil of the electro- 
magnet, E, and passes through the wheel work to 
the rack, D, which carries the positive carbon. From 
the positive carbon, it passes through the voltaic arc 
to the negative carbon, and thence, through the sup- 
port, H, to the binding screw connected with the 
negative pole of the battery. When the armature, 
F, descends towards the magnet, the other arm of the 
lever, F P, is raised, and this movement is resisted by 
the spiral spring, R, which, however, is not attached 
to the lever in question, but to the end of any other 
lever, pressing on its upper side, and moveable 
about the point, X. The lower side of this lever is 
curved, so that its point of contact with the first 
lever changes, giving the spring greater or less lever- 
age according to the strength of the current In vir- 
tue of this arrangement, which is due to Robert 
Houdin, the armature, instead of being placed in 
one or the other of two positions, as in th£ ordinary 
forms of apparatus, has its position accurately regu- 
lated according to the strength of the current The 
anchor, T t, is rigidly connected with the lever, F. P, 
and follows its oscillations. If the current becomes 
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too weak, the head, t , moves to the right, stops the 
fly, o', and releases o, which, accordingly, revolves, 
and the carbons are moved forward. If the current 
becomes too strong, o is stopped, o' is released, and 
the carbons are drawn back. When the anchor, T f, 
is exactly vertical, both flies are arrested, and the car- 
bons remain stationary. The curvature of the lever 
on which the spring acts being very slight, the oscil- 
lations of the armature and anchor are small, and 
very slight changes in the strength of the current 
and brilliancy of the light are immediately cor- 
rected. 

Mr. Hart, of Edinburgh, Scotland, has invented a 
simple lamp, in which the weight of the rod, in 
which the carbon is fixed, supplies the place of 
the clockwork in the above described lamp 
of Foucault, and an electro-magnet lets it descend, 
or locks it, as the carbons are consumed. 



Figure 2. 

The attempts which have been made to substitute 
the electric light for coal gas, in lighting up streets 
and public places, have hitherto proved unsuccess- 
ful. One element of imperfect success, in the prac- 
tical success of the electric light, is due to the uncer- 
tainty of the light and the care attending its use. 
By contrivances like those we have described, the 
light may be continued for hours ; but even then it 
is by no means steady, and the apparatus cannot be 
safely left without an attendant. It has, however, 
been used with excellent effect where a limited space 
had to be lighted up for a few nights, as well as for 
lighthouse illumination. Its power to penetrate fogs 
is immensely superior to that of oil light Light- 
houses at Dungeness and elsewhere have been lit 
with electric lights since 1863, the current being ob- 
tained from magneto-electric machines driven by 
steam engines. Fig. 2, represents the machine. It 
has eight rows of compound horseshoe magnets 
fixed symetrically round a cast iron frame. They 
are so arranged that the opposite poles always suc- 
ceed each other, both in each row and in each circu- 
lar set There are seven of these circular sets, with 
six intervening spaces. Six bronze wheels, mounted 
on one central axis, revolve in these intervals, the 
axis being driven by steam power transmitted by 
a pulley and belt The speed of rotation is usually 
350 revolutions of the axis per minute. Each of the 
six bronze wheels carries, at its circumference, six- 
teen coils, corresponding to the number of poles in 
e^pli circular set The core of each coil is a cleft 
tube of soft iron, the form having been found pecu- 
liarly favorable to rapid demagnetization. Each 
core has its magnetism reversed sixteen times in each 
revolution, by the influence of the sixteen successive 


pairs of poles between which it passes; and the same 
j number of currents, in alternately opposite direc- 
| tions, are generated in the coils. The coils can be 
connected in different ways, according as great elec- 
' tro-motive force or small resistance is required. The 
j positive ends are connected with the axis of the 
' machine, which thus serves as the positive electrode; 
and a concentric cylinder, well insulated from it, is 
| employed at the negative electrode. Two of these 
machines are provided for each light, though only 
one is used, except in very foggy weather. These 
are driven by a six horse power steam engine, and all 
parts of the machinery, including boilers, are kept 
in duplicate. Coke is used for fuel, and about 56 
| lbs. are consumed each night The machines are 
connected with the lamps by means of underground 
cables. Each lamp contains two pieces of carbon, 

, about ten inches long by three-eighths of an inch 

square. They are 
made from coke 
dust, and are con- 
sumed at the rate 
of thirty-four inch- 
es per night for 
each light at a cost 
of two cents per 
inch, exclusive of 
waste or breakage. 
They are moved 
toward each other 
by means of auto- 
matic apparatus ; 
and the only dan- 
ger of irregularity 
of the lights arises 
from the presence 
of foreign matter 
in the carbons. 
This, however, is 
instantly corrected. 
The annual cost of 

the electric light at Dungeness is about $4,000, 

The most powerful light which has yet been con- 
structed is that of the flashing electric light at Sout- 
ter Point, England, three miies below the mouth of 
the Tyne, the condensed beam of which is equal to 
800,000 candles. 

There are two electric lights situated on the South 
j Foreland, three miles from Dover. These are 1,000 
j feet apart, one being 372 and the other 275 feet above 
the sea level. . The rear light is utilized, by means 
of totally reflecting prisms, to reinforce the front 
light, which is required over a range of 180° only. 
Both lights are fixed. The power of each beam is 
j estimated as equal to 180,000 candles; and whenob- 
I served from Dover, a distance of three miles, they 
I throw a very distinct shadow from objects on the 
pier. 

I In addition to the above mentioned electric lights, 
there are in France two fixed lights at La Heve, and 
a revolving light at Cape Grisnez; in Egypt, a revolv- 
! ing light at Port Said; and in Russia, a fixed light at 
' Odessa. The plan in operation at La H4ve is very 
similar to that of South Foreland. Six-plate mag- 
nets, of a power of 145 to 155 lbs., are used, and 
some three-plate magnets, with the power of 75 lbs. 

, The carbon points are manufactured from the resi- 
! due contained in gas retorts. They are 10 inches 
long, and from one-third to one-half an inch thick. 
The optical apparatus is about e foot in diameter, and 
it sends the light tangentially to the surface of the 
. sea. Many accidents, however, have occurred at La 
Heve; in one instance the lights were extinguished 
for a space of an hour. Much trouble has been ex- 
i perienced with the machinery, which is now placed 
in a more satisfactory condition. Of the cost of this 


light, we have no data later than 1869; but it appears 
that the average of that and the four previous years 
was $3,215 34, the total number of hours of illumin- 
ation averaging 4,135 annually. The machines are 
started 10 minutes before the time of illumination, so 
that the currents may be well established, and the 
light is exhibited 15 minutes after sunset, and extin- 
guished 15 minutes before sunrise. Double lights 
are produced whenever the fog is so dense that the 
keepers connot see the beacon lights on the north 
pier at Havre, and this occurs about eighty hours 
every year. 

The disadvantages attending a general use of elec- 
tricity are due chiefly to the large amount of space 
required for the steam engines and the magneto- 
electric machinery, for storing coal, coke, etc., and 
for collecting and preserving the water for the en- 
gines. The repairs needed require also special 
workmen, not usually found in the vicinity of light- 
houses. Consequently the electric light can at pres- 
ent be made available only in certain localities. It 
would be disadvantageous in light-houses at sea, or 
those which are distant from centres of population. 
But where there is plenty of space, and where cities 
are within easy reach, their substitution for other 
lights is strongly approved by mariners. 


On the Depth and Superposition of Magnetized 
Layers in Steel. — J. Jamin . — On December 30, 1872, 
and later, the author explained certain effects of in- 
verse and direct currents of different intensities 
upon the same magnet by assuming that the magne- 
tism only penetrates to a limited depth according to 
the strength of the current, and that the successive 
actions of the two currents (the first energetic and 
direct, the second weak and inverse) superpose two 
contrary magnetizations, the one deep the other su- 
perficial. We only perceive the difference. As this 
conjecture has been contested, the following experi- 
ments, apparently of a decisive character were under- 
taken. Into a steel tube, closed by two steel screw 
stoppers, was introduced a steel cylinder. The 
whole was magnetized in a coil by a current whose 
strength was progressively increased. Whilst weak 
it acted only on the tube, leaving the cylinder free 
as before; but with a determined force the cylinder 
became slightly magnetized, the magnetism increas- 
ing with the current strength until it attained the 
same power as that of the-tube. To confirm this, the 
cylinder was first saturated alone with a direct cur- 
rent, and then introduced into the tube; then the 
whole concern was submitted (in a coil) to an intense 
and gradually increasing current Whilst the cur- 
rent was weak, the cylinder preserved all its magnet- 
ism; then, as the current strengthened, the cylinder 
slowly lost it, afterwards taking another of an in- 
verse nature. There is always a moment in which 
the whole apparatus possesses no apparent magnet- 
ism, and cannot be magnetized by an inverse car- 
rent, whilst it is energetically magnetized by the di- 
rect current which has magnetized the cylinder Bat 
if the cylinder and tube together are thus neutral, it is 
not in a natural condition; for on separating the two 
portions, they have different magnetisms — direct on 
the cylinder, inverse on the tube; they neutralise 
oue another by superposition. This is what takes 
place iu a single piece of steel when submitted to two 
contrary magnetizations. More direct methods of 
proof were instituted, consisting in dissolving the ex- 
terior parts of the magnets in diluted sulphuric acid. 
The results M. Jamin considers to be also conclusive, 
though the carrying out of the experiments was at- 
tended with great difficulties. 
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SUPPLYING A NUMBER OF TELEGRAPH 
LINES FROM ONE BATTERY. 

The method, formerly much in use, of supplying 
or working a number of telegraph lines from the 
same battery, depends upon the laws governing the 
distribution of electricity in branch circuits. We 
may, for instance, attach to the battery Z K, at the 
point A (see fig. 1), two separate circuits, the resist- 
ances of which, including that of the instrument in- 
cluded in them, are represented by l x and l r These 
lines are connected to the earth at and E r 

It 





S 


A 

»« 





R 


Figure 1. 

It is evident that this is in fact, precisely the same 
arrangement of circuits as that previously consid- 
ered on page 195 and in fig. 6. The current going 
out from the point A divides into two branches, 
which reunite at a common point B (the earth), and 
the reunited current flows back to £ and K, the earth 
playing the part of a conductor. 

If we represent by S the strength of the undivided 
current in A Z K E B, and by W the resistance of 
the battery, and the current is supposed to pass si- 
multaneously through both the circuits ^ and l v 
then, 

E 

8 = 


w + 


V, 


*1+ 

Now, assuming that the resistance W of the battery 
in comparison with the sum of the resistances of all 
the branch conductors, 

*i*, 

*i + 

is infinitely small, then we obtain for the aggregate 
strength of current in Z A : 

E 

8= 

*1*1 (a) 


or, 


E = a 


*,+ *, 

*i*« 


(b) 


*i + *. 

Likewise, upon the same hypothesis, that the bat- 
tery is closed at the same time through both lines 
and l v the strength of current 8 t in the branch l v 
will be 

*, 

8, = a (c> 

h+i* 

On the other hand, when the current of battery Z K 
is allowed to pass exclusively through line / lt then 
the strength of current « lf in line is 
E 

*i = 

W+*i 

or, because W in this case = 0, 

E 


or, when we substitute the value of E from (b) in 
the latter equation, 

4t. = 8 = 8 . 

therefore, by comparing the latter equation with the 
equation (c), 

Si = *r 

That is to say, when a number of lines are attach- 
ed to one common battery, the internal resistance of 
the latter being infinitely small in comparison with 
that of the several lines or branch 
circuits, the strength of current in 
each circuit will be same as if no 
other circuit was attached to the bat- 
tery. 

Under such circumstances, when 
several telegraph lines are connected 
with one common battery, it is im- 
material whether one line alone is 
worked or whether several lines are 
operated at the same time. Although 
this fact may at first sight appear 
very singular, the explanation is, that 
while a single line is being supplied 
from a battery and a second and 
third line are connected, the total 
; amount of current flowing from the battery divides 
itself between the three lines, and ^in consequence 
of this the proportion of the total current traversing 
l the former circuit becomes smaller than it was pre- 
viously, but by connecting the two new lines the 
aggregate sectional area of conductor for discharg- 
, ing the battery increases, and so also does the 
I strength of current in the same proportion, con- 
| sequently the loss which arises from the division 
of the current is exactly equalled by the gain re- 
sulting from the increased strength of current 

It was upon this principle that formerly a large num- 
ber of telegraph lines were worked from a single 
Grove battery. The internal resistance of this battery 
is so small in proportion to that of a long telegraph 
line as to be almost inappreciable. For various reasons 
it has been found preferable to use batteries of great- 
er internal resistance, and work but one or two wires 
from each one, and this latter arrangement is now 
generally adopted. 

We have already shown that we derive the maxi- 
mum strength of current from a given battery, when 
its internal resistance is equal to the resistance of 
the remainder of the circuit Hence, when the lat- 
ter is very great as in the case of long telegraph 
lines, the internal resistance of the battery may also 
be considerable without materially affecting the 
strength of the current upon the line. For this rea- 
son almost all kinds of batteries, even the incon- 
stant ones, are more or less adapted for working tele- 
graph lines, and the longer the line, that is to say, 
the greater the resistence of the circuit, the better 
will sueh batteries answer the purpose. This, how- 
ever, is the case only when each telegraph line has 
its separate battery. The result is very different as 
soon as the same battery is employed to work sev- 
eral lines; for in this case the resistance of the bat- 
tery becomes an important part of the total resistance 
and should therefore be limited to the smallest pos- 
sible amount, fer, as we have before stated, each line, 
whether one or more lines are working, should re- 
ceive a current of equal strength. It follows from 
these considerations that the usual practice of in- 
creasing the number of elements in a common bat- 
tery with the number of lines to be worked is en- 
tirely wrong, because the total resistance of the bat- 
tery is increased, and consequently the difference in 
the strength of current of each single line when 


closed by itself, or simultaneously with the others, 
increases also. For this reason inconstant elements 
(which have considerable resistance on account of 
the polarization of their plates), or very small ele- 
ments, are not well adapted ior a common or general 
battery. Assuming that the internal resistance of 
the battery may be neglected in comparison with 
the joint resistance of the several branch lines, then 
each line will, under all circumstances, receive a cur- 
rent of the same strength as if the battery were 
closed through that line alone. As the number of 
elements, or the strength of the battery must neces- 
sarily be sufficient for the longest line attached to it, 
the strength of current in the shorter lines, when 
the difference of length is considerable, will be too 
great for the instruments in circuit In order to re- 
duce the strength of the current in the shorter lines 
to the required amount, we must either insert artifi- 
cial resistances or else the unequal lines must not all 
be attached to the same point of the common bat- 
tery. The shorter lines may preferably be attached 
to the battery in such a manner, that the number of 
elements by which it is worked have the same rela- 
tion to the length of the line as the wh:»le number of 
elements have to the longest line. 
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Figure 2. 

If we suppose that to a pole z of battery B (fig. 
2), whose electromotive force of n elements is 
n X © end whose internal resistance is n X w * ere 
attached three lines, whose resistances are indicated 
by A B C. When the battery is closed by one of 
these lines, the strength of current, according to 
Ohm's laws, is : 


for A 


B 


ne 


nw-f A 
n e 

nw -|- B 
ne 


nw -f- C 


( 1 ) 


If the three lines are closed simultanously, so that 
the current traverses each line at the same time, the 
joint resistance of the three lines is 

ABC 


AB + BC + AC 

and the current strength 8 in the undivided wire is : 
ne 

S= 


nw-f • 


ABC 


8 = 


AB + BC + AC 
ne(AB + BC-f AC) 


nw(AB + BC + AC) + ABC 
whence the strength of current in each single branch 
is 

n e BC 

m “ 8 ~~ nw(AB + BC + AC) + ABC 
n e AC 

nw(AB + BC + AC) + ABC 
n e AB 

in C . . s'" = — 

nw(AB-f BC + AC) + ABC 
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If we compare equations (1) and (2) we find the 
difference of the current strengths in each single : 
line, when the current of the battery traverses the 
latter alone and the three lines simultaneously. This 
difference becomes less as w is made less, that is to 
say, the smaller the resistance of the battery, the less 
this difference is, and it would disappear entirely if 
we could make w = 0 ; in this case the strengths of 
currents given by equations (1) and (2) would be 
equal, that is, s, = s', s a = s", s a = s'". 

If the resistances A B C in the arrangement men- 
tioned herebefore (fig. 2) vary much, the current 
differences, Sj — s', s 2 — s", s, — s'", which we ob- 
tain when a line alone, or when all the lines are 
closed at the same time, become larger in the re- 
spective lines, and as each line requires for the bat- 
tery only a strength of current proportionate to its 
resistance, lines differing in resistance, as we have 
said before, need not be joined to the same pole 
of the batterj'. The shorter lines ought rather to be 
attached to the battery in such a manner that the 
number of elements which come into operation for 
the respective line stand in the same relation to the | 
length of the line as the whole number of elements 
to the longest line. 


JJZ 





FUjure 3. 

Hence, when, as in fig. 3, three lines A B C of 
unequal resistance are to, be worked from one bat- 
tery Z K, the lines should be connected with the 
batter)' in such a manner that the relation is 
ABC 

a b c 

where, as previously, the resistances of the single 
lines are indicated by A B C, and the number of ele- 
ments by a be, counted from the pole connected 
with the earth. 

Now, if the resistance of an element is w and its 
electromotive force is e, the strength of current 
when each line is closed in succession is 


in A 


in B 


in C 


S, 


8, 


ea 

e 

wa + A 

A 


w + — 


A 

eb 

e 

wb + B 

B 


w + — 


b 

ec 

e 


wc + C 


w + - 


( 3 ) 


and as the relation of the number of elements in the 
battery to the resistance of lines is everywhere 

s A B C -v 

equal [ — = — = — , | there circulates, relatively 

v. a b c J 

considered, an equally strong current in each line. 
When we may assume that the resistance of the bat- 
tery and that of the earth are equal to nought, the 
strength of current in each line closed separately is 
no greater than it would be where all three lines 
closed simultaneously. 

It follows from these considerations that a battery 
which serves to work several line$ should have its 
internal resistance made as small as possible, and 
that the separate lines in the order of their respec- 
tive resistances should be connected with a propor- 
tionate number of elements, so as to limit the dif- 
ferences of currents to so small an amount that they 
may be neglected in practice. 

It remains to be mentioned that on lines subject 
to heavy escapes the use of one battery to supply 
several circuits has frequently proved unsuccessful 
and has given rise to erroneous opinions. In conse- 
quence of the escapes by partial ground connection, 
the joint resistance of the several circuits becomes 
greatly reduced, and 
when a line on which 
there is considerable es- 
cape in proportion to its 
resistance, is attached to 
a battery supplying oth- 
er wires, the proportion 
of the division of current 
is disturbed in these 
wires, especially when 
the resistance of the af- 
fected wire is small. The 
difference of current in 
the good wires will vary 
in the same proportion 
as the escapes on the bad 
one. 

When all the wires are 
not affected with escapes 
of nearly equal value in 
proportion to their 
length, the poorly insul- 
ated ones should be work- 
ed by separate batteries. 

It has already been shown that where several lines 
are worked from one battery, the strength of cur- 
rent in each line may also be brought nearly to cor- 
respond with its resistance by inserting artificial re- 
sistances, and attaching the different lines to the 
same pole of the battery. 

Suppose in fig. 4 from point B, which is at- 
tached to the zinc pole of the battery Z K, of the 
central station A, five lines branches off to stations 
S r S r S„ S 4 and S g . Let n be the number of ele- 
ments in the battery; w the resistance of a single 
element, e its electromotive force, and r the resist- 
ance of the wire A B; also let Ip l v l r l 4 and ^repre- 
sent the respective resistances of Hie derived circuits 
branching off from B, including as well the resist- 
ance of the instrument in circuit. 

We, therefore, have for the joint resistance of the 
branch line from B : 

m 

~ WA + WA + WA + WA + WA 

and hence the total resistance W of the entire circuit 
of the battery 

i W = n w -j- r -f Z, 

and the strength S of the current in the undivided 
' wire A B, 


w e tie 

~ W »u> + r+Z 

Upon the same principle we obtain for the strengths 
Sp s v 8 r s 4 , s v of the currents traversing the differ- 
ent lines to the stations S p S r 8,, 8 4 , and S g . 

WA 

8, — S. 


s 2 = S. 


WA + WA + WA + WA + WA 
WA 


WA + WA + WA + WA + WA 

and in like manner we may ascertain the values for 
l v / 4 , and l y 

We at once see that the strengths of currents in the 
different lines are not equal, and that, in order to 
make them so, artificial resistances must be placed 
in the shorter circuits. As the main current at B 
divides itself in five branch currents, and as these cur- 
rents are to have the same strength (it being assumed 
that the instruments at each station have the same 
resistance), the artificial resistance for each station 
must be of such an amount that by its addition the 
resistances 1 2 . . . . l g become equal to each 

other, when it is obvious that 

Sj = Sj = s g = s 4 = Sp 

The longest line, for instance, S g , does not need 
any additional resistance. If we indicate the resist- 
ance of the instruments by a, the artificial resistances 
to be inserted at Sj . . . S 4 by acj . . . ar, 4 

the resistances of the sections BS, X B8, , . . etc., 
less the resistance of the apparatus by L M L,, etc., 
then, 

( l =j 1 =/,=i 4 =/ 1 

as ■ . • . lj = Lj -j- n -}- 3C| 

1* = 1^ + a + x t 

1* = L g + o + ap g 
1 4 = L 4 + a -}- x 4 
l g = L g + a 

From which we may easily calculate the artificial 
to be inserted at each station, namely, 

*1 = L g — L, ; jc, = L g — L, ; 
and in like manner for the others. 



figure 4. 

The remaining formulae for the resistance Z of the 
branch lines, as well as for that of the whole resist- 
ance W of the circuit then become 

h J. 

Z = — ; and W = n . ic -f n -| . 

5 5 

By substituting the values the above expression, 
we obtain for S : 

n e 

8 = . . . . ( 1 ) 


7i to -f r -| 

5 
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*. = *. = ». = ». = »« = 


, = *, = ».= I 


5 (» W + »•) + /, 

Now, in order to determine how many elements 
should be nsed to work the instruments in the branch 
circuits, when the currents are alike in all, we must 
find by observation, what strength of current, under 
certain conditions, is required to work them. For 
instance, we know that under ordinary circum- 
stances, a Daniell’s battery of 40 elements is sufficient 
to work a rely of 150 Ohms on a line of 1,500 Ohms* 
resistance. The strength 8, of such a current, when 
e and w retain their former value, is 
40. e 

Si = 

40. u> +1,650 

If now we call the resistance of a Daniell's element 
two ohms, the current required to work the instru- 
ment is, 

S 1= =— ...... (3) 

43.25 

Adopting this value of S as the strengfh of current 
required in each of the five circuits 8,, 8 r 8 V S v S v 
we obtain from the equations (2) and (3) : 


THE GALVANIC BATTERY. 

In respect to the economical application of electri- 
city, no subject is so important as the relative merits 
of different forms of batteries. For illuminating pur- 
poses and lecture demonstrations we have hitherto 
had to rely upon the Bunsen or Grove battery ; but, 
during the siege of Paris, a form of bichromate of 
potash battery, known as the Chutaux battery, was 
frequently employed to yield the electric light used 
on the ramparts. Count Moncel gives a full account 
of the different forms of the Chutaux battery, and fur- 
nishes some interesting data for the comparison of 
the Chutaux and Bunsen battery when giving the 
electric light The following results were obtained 
from the two batteries, each being composed of 48 
cells, and each working for two hours : 

Bunsen's Battebt. 

Light equal to 

At beginning. End. Mean. Surface of zinc employed. 

109 66 87.5 318-61 square inches. 

Carcel lamps. 

Chutaux Battebt. 

Light equal to 

At beginning. End. Mean. Surface of zinc employed. 

132 63 9L5 92.88 square inches. 

In working each of these batteries for half an hour 
successively, the following results were found : 

Bunsen. Chutaux. 

Light equal to 


5(nto + r) + I, 43.25 

hence, 

n (43.25 — 5 w) = 5 r + f 6 
or, when w = 2 Ohms, 

5r + Z, 

n = (4) 

33 25 

Now, suppose the resistance of the line A B is 500 
ohms, and the line B S t , 1,000 ohms, then, as the 
resistance of the instrument is 150 ohms, we have, 
r = 500, 
l t = 1,150 ; 

by substituting these value in equation (4) we final- 
ly obtain, 

5X500 + M50 

n = = 109.77, 

33.25 

or, in round numbers, 

n = 110. 

Whence it follows, when we have made the resistances 
Zj . . . Z 5 , equal to each other by inserting resist- 
ances at the different stations, and each is equal to /, 
= 1,150 Ohms; that a battery of 110 Daniell’s elements 
at station A will supply simultaneously to each of 
the lines BS, . . . B S, currents of equal 

strength ; each of which is strong enough to work 
the relays in the respective circuits. 

ANGLO-AMERICAN TELEGRAPH. 

The following are the traffic receipts of this com- 
pany from messages at the reduced tariff of 2s. per 
word for the week ending on June 25 : 


Friday June 19 

£1,500 

Saturday “ 

20 

1,340 

Sunday 11 

21 

350 

Monday “ 

22 

1,250 

Tuesday “ 

23 

1,460 

Wednesday “ 

24 

1,540 

Thursday •• 

25 

1,350 


1st period of half an hour.. ..109 Carcel lamps. 


132 lamps. 


The average daily receipts in June last year, with 
the messages at the rate of 4s. per word, was £1,959. 


M period of h»l/ Ml hour. { |^ nola « g} : T " 

3d period of half an hour., j ^ffi ppipg ^ " 

4th period of half an hour End 66 •• 63 “ 

According to these figures the bichromate of potash 
battery flags much quicker than the nitric acid bat- 
tery, a fact which evidently depends on the polariza- 
tion of its plates, to which it is always liable. It is, 
however, more economical. 

One rather important advantage of these batteries 
is that they can kept in a closed place without giving 
out any odor or unhealthy emanation ; besides this, 
the liquid evaporates slowly. The author had also 
been able to verify the statement that, after a bat- 
tery had been charged for more than a year, and then 
left alone, it had hardly lost anything of its power. 
The relative consumption of zinc and acid and the 
comparative cost of working of the whole battery are 
not given ; but so far as the foregoing data are con- 
cerned, the Chutaux evidently promises extremely 
well. So says the Telegraphic Journal. For lecture 
purposes an electric light is rarely wanted for more 
than half an hour, the great desideratum being a rapid 
means of charging and discharging the battery. In 
this respect nothing could be better than the Chutaux; 
being a single fluid battery, the plates can be raised 
and lowered easily and rapidly. One of the charac- 
teristics of this bichromate battery is the constant 
percolation of fresh solution through the battery ; by 
this means a good deal of the bad effect of polariza- 
tion is got rid of. Here is the composition of the so- 
lution of his batteries, recommended by M. Chutaux; 
Water, 1,500 grains; bichromate of potash, 100 grains; 
bisulphate of mercury, 50 grains ; sulphuric acid, 200 
grains. The electromotive force of such a cell is at 
first more than twice that of a Dan i ell cell, but in du- 
ration it cannot, of course, be favorably compared. 

The cost of working the Chutaux, Count du Moncel 
finds to be about 35 cents, which he states is less than 
that of a Daniell cell, the advantage being that in the 
Chutaux an electro-motive force of nearly double is 
obtained, and an internal resistance less than half 
that of the Daniell, besides other obvious advantages 
noticeable in the working of the two forms. A bat- 
tery of 24 Chutaux cells, according to our author, 
can furnish a rarely brilliant electric light at a cost 
of about 15 cents per hour. 


SAVED BY LIGHTNING. 

Since it appears tolerably evident that a St Louis 
scientist has hit the nail on the head in his weather 
prognostications for the Summer of 1875, and that 
there will be wind-storms and rain-storms in abun- 
dance, we may settle down to the probable convic- 
tion that it will not be a cholera season in this 
country. This, of course, if the sanitary condition 
of cities is kept anything near what it should be. 
Electricity in the air appears to be bad for the 
cholera germs, and apropos of this fact, may be re- 
lated a little incident, true in every particular, and 
never yet in print. During the great cholera season 
of 1849, a man living in Mooretown, Cam da — a 
small place opposite St Clair, on the American side 
of the St Clair River — was one of the victims of the 
plague. He was taken sick with cholera, suffered 
terribly, and finally, as was supposed, died. The 
body was prepared for the grave, and laid out upon 
bed, awaiting a coffin and funeral ceremonies. In 
the interval a violent thunder storm came up sud- 
denly, the shocks were terrific and followed each 
other in rapid succession. At length came a blind- 
ing flash, followed by a deafening peal of thunder, 
and the house in which the body of the victim of 
cholera lay was struok by lightning, the body itself 
apparently receiving a portion of the electric charge. 
What followed was most astonishing. The sup- 
posed dead man showed signs of life. Ever atten- 
tion was paid him, all possible medical assistance 
afforded, and the final result was that he recovered. 
He still lives in Mooretown, and the statements of 
this incident can be readily substantiated. The hero 
of this affair is perhaps the only man existing who 
can say that he owes his being to a stroke of light- 
ning. Electricity saved his life as it is said to have 
saved the lives of drowned men. There may be a 
hint in the affair for the physicians. There is evi- 
dently no sympathy between cholera and lightning. 
— St. Louis Bepublican. 

» ^ « 

ELECTRIC CONDUCTIVITY OF CARBON. 

At a recent meeting of the London Physical So- 
ciety, Mr Bauerman, F. G. S., described and illus- 
trated a very simple method for ascertaining the 
electric conductivity of various forms of carbon. 
The method, which was originally devised by Dr. 
von Kobell, consists in holding a fragment of the 
substance to be tested with a strip of zinc bent in a 
U-form, and immersing it in a solution of copper 
sulphate. In the case of a bad conductor, a deposit 
of copper takes place sblely on the surface of the 
zinc, but when a good conductor is employed, a zinc 
carbon couple is formed, and a deposit takes place 
on the surface of the carbon. Numerous specimens 
were exhibited which showed that the conducting 
power is greatest in coal which has been subjected 
to a great degree of heat, and the lowest temperature 
at which this change takes place, appears, in the 
case of anthracite, to be between the melting points 
of zinc and silver. Such experiments appear to be 
specially important as giving a clue to the tempera- 
ture at which anthracite metamorphism has been 
effected by the intrusion of igneous rock. 

♦ — — - 

On the Magnetizing Function of Tempered Steel. 
— M. Bouiy . — The magnetic movement of a needle 
may always be considered the product of two factors, 
one of which expresses the quantity of magnetism in 
the needle, or, if preferred, the strength of each pole 
whilst the other factor is equal to the distance of the 
two poles. The determination separately of these 
two distinct elements, and the study of the variation 
of each of them under changed magnetizing condi- 
tions, occupied by Mr. Bouty some time, and his in- 
vestigations are still incomplete. 
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TARIFF BUREAU. 


SEMI-MONTHLY CIRCULAR. 


Executive Office, ) 

Western Union Telegraph Company, j 
Broadway, cor. Day street, New York, July 15, 1875. ) 

To all offices in W. U. Line* : 

The following changes and additions have been made since 
the date of the last circular : 

GENERAL INFORMATION. 

Bellevue, Ala., dosed. 

Aptos, Gala., reopened. 

Loe Banos, Cala., closed. 

Hereafter the “ tariff for other lines ” from Visalia to King- 
ston, Cala,, will be 60-30 instead of 30-10, as at present. 

The P. O. A. of Niwot, Col. is Modoc P. O. 

Forks o! Clear Creek, Col., reopened. 

New Chicago, Ks., changed to Chanute. 

Messages taken for Farmingdale and Pittston, Me., are de- 
livered from Gardiner, Me. Charges for delivery 25 cents per 
message to each. 

In messages for Mexico, addressed to one party in care of 
another, only the name of the first and the name of the office 
are sent free, all other words in the address are to be charged 
for— for example : 

Jose Maria Garcia. 

Care of Dr. Pedro Garcia, 

Calle Nnmero 94, 

Mexico City. 

The words “ Care of Dr. Pedro Garcia , CalleXumero 24,’* 
are counted as 9 extra words. 

Oak Bluffs, Mass., is now a W. U. Office, tariff, 95 cents 
more than Wood’s Hole, check direct. 

Carp River, Mich., closed. 

The new office given as Pit tabs waasa, Mich,, in last Jour- 
nal* should read Tittabawassa. 

Morton, Miss., closed. 

Winchester, Miss., closed. 

Keytesville, Mo., reopened, square, 418. 

Offices are hereby notified that half rate messages should 
not be taken for any office in, or east of New Brunswick and 
Nova Scotia, whether on “this line" or “other lines," ex- 
cept St. John, N. B., and Halllhx, N. S. 

Messages taken for Beach Haven, N, J., during the summer 
season are delivered from Tuckerton, N. J., without extra 
charge for delivery. 

Guymard, N. V., reopened as a W. U. office, square 46. 

Fremont, N, 0., closed. 

Halifax, N. 0., closed. 

In Journal of June 19th, 1875, the name of Carroll, Ottawa, 
Co., O., Office, was changed incorrectly to La Carue. It should 
have read La Carne. 

Business for Hatfield, Pa., will hereafter be checked direct. 

Harbor Creek, Pa., closed. 

Hopbottom, Pa., changed to Foster. 

Servers, Pa., closed. 

SUMMER OFFICES REOPENED. 

Lebanon Springs, N. T. 

Crescon Springs, Pa. 

Watch Hill, R. I. 

Bon Aqua Station, Tenn, 

Bath Alum Springs, Va. 

Healing Springs, Va. 

Hot Springs, Va, 

Montgomery White Sulphur Springs, Va. 

Yellow Sulphur Springs. Va. 

Warm Springs, Va. 

The office at Jordan Alum Springs, Va,, will not be reopened 
this season, business should be sent and checked to Rock- 
bridge Alum Springs, from which office messages are deliv- 
ered. 

NEW OFFICES. 


* Pendleton. Ont. 

* St. Helens, “ 

• * Thamesford," 

58 Foster, Pa., (formerly Hopbottom.) 

59 Hartsvllle, Pa. 

59 Telford, Pa. 

• Bergerville, Que. 

• Cacouna Sta., J. C. R. R. Que. 

192 Hartford City, W. Va., check Pomeroy, O. 

192 Mason City, W. Va., Check Pomeroy. O. 

WILLIAM ORTON, 

President. 


TRANSFER SERVICE. 

Executive Office, | 
New York, July 9, 1875. j 
The name of the money order office heretofore 
known as Ausable, Michigan, has been changed to 
Oscoda, Michigan. 

Portsmouth, O., has been discontinued as a money 
order office. 

GEO. H. MUMFORD. 

Vice-President. 


THE TELEGRAPHERS’ MUTUAL BENEFIT 
ASSOCIATION. 


RECEIPT OF ASSESSMENTS. 


New York, July 10, 1875. 
Assessment No. 76. 

13, 19, 21. 26, 31, 51 61, 70, 75, 80, 84, 89, 93, 97, 112, 114, 
120, 129, 134, 154, 156, 158, 160, 164, 171, 206, 218, 227, 232, 
240, 244, 245, 248, 252, 257, 274, 278, 279, 281, 282, 283, 285, 

316, 319, 341, 342, 350, 353, 356, 357, 360, 361, 362, 364, 3 66, 

378, 380, 382, 405, 406. 411, 412, 413, 425, 456, 463, 478, 481, 

482, 484, 511, 512, 527, 533, 545, 548, 566, 569, 573, 574, 577, 

579, 584, 590, 594, 600, 618, 648, 662, 663, 664, 665, 669, 672, 

678, 680, 694, 712, 723, 724, 725, 728, 730, 733, 769, 772, 780, 

787, 791, 803, 813, 815, 821, 823, 832, 848, 869, 870, 876, 897, 

899, 904, 905, 920, 927, 929, 931, 932, 934, 938, 939, 942, 949, 

954, 957, 959, 963, 964, 978, 979, 992, 995, 1011, 1028, 1030, 
1031, 1033, 1034, 1046, 1060, 1055, 1057, 1058, 1063, 1069, 1072, 

1080, 1100, 1101, 1105, 1106, 1107, 1108, 1109, 1110, 1112, 1113, 

1115, 1117, 1119, 1120, 1122, 1123, 1125, 1131, 1148, 1149, 1152, 

1153, 1167, 1190, 1191, 1205, 1211, 1217, 1232, 1234, 1237, 1238, 

1241, 1248, 1251, 1268, 1269, 1270, 1274, 1288, 1290, 1294, 1307, 

1309, 1311, 1312, 1313, 1314, 1315, 1317, 1318, 1319, 1320, 1321, 

1322, 1329, 1353, 1354, 1355, 1356, 1358, 1372, 1376, 1398, 1406, 

1412, 1415, 1421, 1428, 1438, 1453, 1454, 1455, 1456, 1457, 1458, 

1482, 1483, 1485, 1497, 1500, 1506, 1507, 1515, 1516, 1538, 1529, 

1530, 1537, 1542, 1546, 1550, 1559, 1564, 1576, 1580, 1590, 1596, 

1597, 1600, 1605, 1607, 1608, 1610, 1611, 1612, 1625, 1634, 1639, 

1652, 1658, 1660, 1661, 1662, 1663, 1665, 1667, 1676, 1690, 1691, 

1692, 1696, 1697, 1698, 1714, 1728, 1732, 1733, 1750, 1751, 1753, 

1754, 1755, 1756, 1757, 1758, 1759, 1760, 1765, 1766, 1767, 1769, 

1771, 1789, 1795, 1796, 1797, 1802, 1804, 1813, 1817, 1818, 1823, 

1824, 1831, 1835, 1837, 1838, 1844, 1845, 1857, 1858, 1859, 1860, 

1863, 1874, 1877, 1881, 1889, 1895, 1911, 1913, 1914, 1934, 1943, 

1958, 1973, 1978, 1992, 1993, 1995, 1999, 2001, 2004, 2007, 2010, 

2012, 2022, 2028, 2035, 2038, 2053, 2065, 2084, 2092, 2095, 2108, 

2110, 2112, 2119, 2123, 2125, 2131, 2137, 2143, 2145, 2156, 2157, 

2167, 2171, 2174, 2187, 2195, 2211, 2220, 2223, 2224, 2225, 2226, 

2230, 2231, 2238, 2244, 2245, 2246, 2262, 2267, 2268, 2271, 2272, 

2291, 2292, 2300, 2301, 2303, 2307, 2312, 2318, 2321, 2324, 2327, 

2340, 2346, 2350, 2357, 2361, 2366, 2368, 2369, 2374, 2382, 2397, 

2399, 2401, 2415, 2422, 2423, 2429. 

Assessment No. 75. 

27, 98, 237, 238, 242, 246, 258, 451, 453, 455, 457, 804, 871, 
908, 1715, 1716, 1718, 1731, 1786, 1941, 1974, 1976 2000, 2037, 
2120, 2177, 2266, 2320, 2323, 2328, 2353. 


Members of the Association who look to the Journal of 
the Telegraph for receipt of assessments paid, will please 
take notice that an acknowledgement of the receipt of one as. 
sessment should be taken as a receipt for all previous assess- 
ments. 


804 Brown’s Station, Ala. 
294 Saluria, Ala. 

* Conway, Ark, 

* Morrilton, Ark. 

* Russellville, ** 

298 Danforth, HI. 

837 Stonington, HI. 

* Coushatta, La., 

16 Philips, Me, 

16 Strong, Me. 

513 Steele City, Neb. 

192 


30 2 from Little Rock. 
40 8 “ 

40 3 “ 


50 4 from Mlnden. 


Albany, Athens Co., O., P. 0., Lee. 
Cheapeide, Ont. 

Fournier, 


A TELEGRAPHER MURDERED. 

Mr. John Trevor, of Rochester, N. Y. t for some 
years station repairer for the Western Union Tele- 
graph Company, but of late acting as watchman for 
one of the banks of that city, was on Friday night, 
July 2d, shot by a burglar he was endeavoring to 
arrest He has since died leaving a wife and small 
family. His death has created a widespread sympa- 
thy in the community where he was well known and 
esteemed. He was a member of the Telegraphers 
Mutual Benefit Association. 


NEW TELEGRAPH ENTERPRISE. 

From the Chicago Tribrme, 

San Francisco, July 7. — There has been incorpor- 
ated here to-day an association of our principal cap- 
italists under the name of the National Telegraph 
Company, for the purpose of, as stated in their arti- 
cles of incorporation, *' the construction, conduct 
and maintenance of telegraph lines between the 
cities of New York and San Francisco, and between 
said cities and all other principal cities and towns in 
the United States and to the Territories thereof, and 
in the Dominion of Canada, and to connect by said 
telegraph lines said principal cities and towns with 
each other.” The estimated length of the line is 
75,000 miles. The capital is $25,000,000, of which 
is $7,500,000 has been subscribed, and 10 per cent 
already paid in. The names of the first Board of 
Directors are Michael Reese, Calvin W. Kellogg, 
John B. Keene, Faxon D. Atherton, William Sharon, 
the new United States Senator from Nevada, William 
Burling, and Alfred A. Cohen. Thsse gentlemen 
are among our heaviest moneyed men, and their ag- 
gregate belongings is certainly not less than from 
$40,000,000 to $50,000,000. 

THE MAGNETIC CURVES. 

Rev. G. H. Hopkins gives the following method for 
fixing the curves which steel filings take when under 
the action of a bar magnet The filings having been 
prepared so as to be as nearly the same size as possi- 
ble, and that size very minute, are poured into a 
mortar, and a small quantity of finely-powdered resin 
is added ; these are stirred together until the two 
substances are completely mixed, and then, consid- 
erable pressure being exerted upon the pestle, they 
are rubbed until the resin adheres to the filings in a 
very fine coating. The filings can then be sprinkled 
as usual, and the curves formed. It is best (after 
the curves are formed) to heat the surface (glass, pa- 
per, or wood, according to convenience) over a stove 
or in an oven, which easily allows it to be sufficient- 
ly as well as uniformly heated. For projecting the 
curves on a screen, the following, we believe, is a 
very effective method : 

Cover the glass with thin gum water, allow it to 
dry perfectly t obtain the curves on dry gummed 
surface ; finally ; breathe on the plate ; the gum is 
thereby softened, and the curve permanently fixed. 
Substituting correspondingly shaped pieces of paper 
for the magnets (a pinhole can be used to indicate the 
north pole, the curves can be covered with a second 
plate of glass, and thus preserved as an ordinary 
lantern slide. 


MAGNETS FOR ELECTRO-MOTORS. 

Magnets or armatures for electro-motors may be 
softened as follows : Heat the iron to an even, dull 
red heat all over ; and if the surface of the iron has 
not been faced off in a machine, lightly file it to re- 
move the scale, and then immerse it in common soft 
soap, allowing it to remain therein until it is quite 
cold. Then reheat the magnet to an even, red heat, 
whose redness is barely perceptible, and bury it in 
pulverized lime, wherein it must also remain until it 
is quite cold, when the metal will be found as soft as 
it is possible to make it, and the blade of an ordinary 
knife will cut it. At the second heating, the iron 
will emit a light blue flame, showing the effect of the 
immersion in the soft soap. The conductibility of 
the magnet may be, by this process, very much in- 
creased. 


The telegraph line between Tampico and San Luis 
Potosi, Mexico, has been completed. 
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THE SERVICE. 


WESTERN UNION TELEGRAPH COMPANY. 
Mat 1875. 


APPOINTMENTS. 


W. A. Brower, B’way A Dey st. 
W. W. Cznner, “ 

M. M. Down ill, 44 
J. W. Keny, 

H. Shaecomb, 44 

F. P. Robs, 44 
O. Swift, 

G. H. Thomas, 44 
C. Van Ethen 44 
Geo. Warren, 44 
J. H. Flemming, G. G. Hotel. 

J. K. Heidmark, Harlem. 

J. Hersberg, Johnson's Pool 
Room. 

C. Cadis, Merchant’s Hotel. 

W. H. Baker, 134 Pearl street. 
Dan'l Bagley,8turterant House. 
J. H. Kennedy, 6th ave 43d st. 
Sam’l 8immoDH, 689 Broadway. 
G. G. Weller, U. 8. Stock Yards, 
N. Y. 

E. O. Wright, N’ Hampton, N.H. 
Miss M. J. Melcher, Boston. 

Mass. 

Mias 8, M. Savin, Boston, Mass. 
W. J. Shaw, 

G. H. Alden, Duxbury, 44 
Miss A. M. Farrell, Gt. Bar- 
rington, Maas. 

W. A. Sawyer, New Haven, Ct. 
M. E. Robinson, Pittsfield, 


E. Barton, Salisbury, Gt. 

N. T. Blake, South Braintree, 

Mass. 

T. J. Morrison, Morrison’s 
Mills, N. B. 

G. Chase, South Margaret’s 
Bay, N. 8. 

C. T. Lewis, Wentworth, N. 8. 
G. S. Smith, Bloomington, HI. 
Julia 8earles, Cedar Rapids, la. 

O. Newell, Decatur, HI. 

C. T. Loomis, Des Moines, la. 
E. R. King, Keokuk, 44 

Mollie Hughes, Oskaloosa, “ 
Emma Bonsdale, Racine, Wis. 
W. L. Shener, U 8. Yards, HL 
E. A. PhUbrook, Milwaukee, 
Wis. 

E. Donal, Chicago, HL 

G. W. Eitmeiler, 44 44 

G. Goodrich, 44 44 

C. H. Meserve, 44 " 

A. H. Baker, 44 “ 

C. G. Meeker, “ 44 

F. Moulton, 44 44 

H. L. Henderson, Calvert, Tex, 
8. T. Armstrong, Denver, GoL 
8. 8. McCullough, Fort Scott, 

Kansas. 

Leon McMahon. Galveston, 
Tex 9 

A. Blucas, Forest City, Ark. 

D. G. Bleakly, Houston, Tex, 

J. C. McHvaine, Leavenworth, 

Kansas. 

W. R. Longley, Marshall, Tex. 
M. F. Ahern, St. Louis, Mo. 

E. Burr, Denver, Col. 

W. E. Emery, Cheyenne, Cbl. 
A. A. Honey, Salt Lake, Utah. 


A. G. Vaugher, Coulters ville, 
Pa. 

R. J, Bean, Smith’s Mills. Pa, 
J. M, Bell, Alexander, 44 

G. A. Brooks, Parkers, 44 
T. Fagan, Pittsburgh, “ 

8. McKee, St. Petersburg, 44 
J. Cooper, Bay City, Mich. 
Miss A. T. Wilson, “ 

E. M. Ansen, Buffalo, N. Y. 
E. M. Mead, 

C. W. Jones, Cleveland, O. 

L. J. Powers, Detroit, Mich. 

M. 8. Corbet, “ 44 

Jas. Green, Grind stone City,* 4 
C. E. Thompson, Huron, 44 
W. E. Baker, Jackson 44 
C. T. Duffle, Kalamazoo, 44 
A. C. Fleming, Marshall, 44 

H. L. Earle, Otsego,, 44 
J. C. Hoffstetter, Plainwell, 44 
J. W. Thompson, Port Huron, 

Mich. 

G. E. Huntington, Saginaw 
City, Mich. 

J. B Faltaval, Toledo, O. 

A. T. Rhodes, Waynesburg. O. 

S. T. Clemens, Columbus, 

C. C. Platte, LudlowviUe, N. Y. 
P. S. .Holey, Niagara Falls, 44 
W. C. Murray, Oswego, 44 
G. W. Dearborn, Amherst, Ya. 
Lucious N ichole , Barksdale, 4 4 
Geo. Mason, Jarrett, 44 

A. G. Jones, Livingston, 44 

Jno. Bragg, Norfolk 44 

P. B. Phyton, Rapid Ann, 44 

E. P. Rock, Rieds ville, N. C. 

C. A. Clarke, Gutherie, Ky. 

E. R. Howe, Lexington, 44 

W, D, Howe, 44 44 

G. E. Netherland, Louisville, 44 

B. Hicks, 

I. MoClellan, 44 44 

M. Coughery, Browneville.Tex. 
Jno. H. Shields, LynnviUe, 44 
G. 8. She well, Prospect, Tenn. 

J. H. Garner, Troy, 44 

J. Mincher, 8t. Marks, Fla. 

W. S. Hunter, Trenill, La. 

F. A. Hunn, Baltimore. Md. 

Jno. Dennie, 44 44 

J. M. Patterson, Bloomfield, 44 
Jno. Heimm, 8elaeton, 44 
A. W. Rittenhouse, Mt. Pleas- 
ant, Del. 

J. S. Buxton. Olney, Md. 

J. L. Horn, Philadelphia, Pa. 
M. C. Gross, 44 4 

G. E. Shoemaker, Potts ville, 4 

G. A. Rawlins, Roselle, N. J. 
Doctor Brower, 8pring City, Pa. 
Claude Whetstone, Summit 

Hill, Pa. 

M. E. Duncan, Trenton, N. J. 
A. C. Rossman, Blue Ridge, Pa. 
J. B. Yeakle, Pimlico, Md. 

H. L. Curry, *• 44 

W. B. Scatterford, Parkersburg 
W. Ya. 

E. W. Barnes. New Orleans, La. 
J. H. Riddick, Farmsdale, Ala. 


J. J. Powers, Toledo, Ohio. 
W. B. Robertson, Waynesburg, 
Ohio. 

F. Ross, Columbus, Ohio. 

J. J. Mitchell, LudlowviUe, N.Y. 
W. D. Read, Oswego, 4 * 

8. P. Nightingale. Utica, 44 

W. N. Wilkin son, Barksdale, Ya. 
8. C. KeUey, Charleston, Ten. 
C. H. Nash, Jarrets, Ya. 

Sam Sotze, ReidsviUe, N. C. 
Geo. McKnight, Sweet Water, 
Tenn. 

Frank King, Guthrie, Ky. 

H. Hicks, Lexington 44 

E. R. Howe, LouisviUe, 44 

F. B. Kellogg (dead), 44 44 

J.W. Welsh, BrownsviUe, Tenn. 
J. H. Wheatly, LynnviUe, “ 

C. C. Marcks, Memphis, 44 

8. J. Shields, Prospect, 44 

E. Lowe, Troy, 44 . 


! J. F. MUler, Savannah, Ga. 

|J. W. North, Aiken, 8. C. 

W. B. Bowen, St. Marks, Fla. 
[S. B. Fielding, Caurak, Ga. 

W. M. Carter, Tremer, La. 

W. G. Wilkie, Vicksburg, Miss, 
Jno. Beck, Baltimore, Md. 

8. T. Travis, 44 44 

E. Yeary, Bloomfield, N. J. 

; J. W. Buckert, Philadelphia, Pa. 
E. Burroughs, Trenton, N. J. 
J. Groof, Chattenooga, Ten. 

!R. J. McCarty, Montgomery, 
i Ala. 

H. H. Nettles, Selma, Ala. 

R. Lewis, New Orleans, Lt. 

W. R. Gee, Benton, Ala. 

D. G. Parker, Waholak, Miss. 

J. J. McNulty, Marron, 44 
H. Baudrau, TigersviUe, La. 
Jno. Woodland, Lafourche, La. 
A. A. Avcock, Bayou Bouef, 44 


TRANSFERS. 


D.CampbeU, 

M. S. Bocon, 

T. B. Moxom, 

B. Hicks, 

C. A. Smith, 

D. F. Brown, 

J. A. Hartman, 
J. E. Foley, 

J. Henneberry, 
J. Haycock, 

H. S. Laacomb, 
J. H. Cleveland, 
R. WaycoU, 

J. J. Barry, 

F. Egar, 

8. Fones, 

H. J. Mosier, 
Jno. McKinney, 
J. F. Mesrs, 

W. H. Murphy, 
W. G. McGowan, 
W. A. Redfield, 
T. Stevaon, 

C. E. Tapley, 

8. W. Varney, 

P. L. Watson, 

W. 8. Williams, 
C. L. Brier, 


From. 
St. Louis, 


Lexington, 
Louisville, Ky. 
Augusta, Ga. 
Philadelphia, Pa. 
Baltimore, 

Jersey City, N. J., 
RosoUe, 

Washington, D. C., 
8ack ville, N. B., 

St. John, 44 
833 6th Avenue, 
Sturtevant House, 
Merchants’ Hotel, 
St. Nicholas 44 
134 Pearl street, 
Broadway A Deyst. 
813 6tb Avenue, 

616 Broadway, 

6th Avenue Hotel, 
U. 8. Yards, N.Y., 
Madison Square, 
Broadway A Dey at., 
630 Hudson st., 
Broadway & Dey st., 
6th Avenue A 4 2d st., 


To. 

Marshall, 

Kansas City, 
Jefferson, Mo., 
Louisvile Ky. 

Gen. Supt. Offlce.NY 
Savanna, Ga. 
Atlantic City, N. J. 
Philadelphia, Pa. 

Plainfield, N. J. 

New York. 

St. Johns, N. B. 
SackviUe, 44 
Supt ’s Office. 

B’way and 34th st. 
Pier 41. 

620 Hudson st. 
Madison Square, 

24th st. and 8th Ave. 
616 Broadway. 

689 Broadway. 

St. Nicholas Hotel. 
11 Mercer st. 

636 6th Avenue. 
Brooklyn. 

812 6th Avenue. 
Broadway A Dey st. 


DISCOVERIES. 

Discoveries in Science are the result either of ex- 
periment, of thought, or of chance. An experimental 
discovery is usually the result of a well-planned at- 
tack upon some fortress of Dame Nature— every 
step, every sap, and every battery being well consid- 
ered and faithfully followed ; or it results from the 
attacking force perceiving indications of some sunken 
mine, or unknown treasure, and following it up with 
care and determination. Davy’s discovery of the 
safety lamp is an example of the first kind. Some- 
thing was wanted— its requirements were well de- 
fined ; Nature was asked to supply those wants and 
requirements, and she was forced, by experiment 
and inquiry, to reply. Faraday’s discovery of 
magneto-electricity was of the second kind. He 
was engaged in solving a difficult and intricate prob- 


RE8IGN ATION 8. 

W. L. Taull, B’way A Dey st. C. B. Everham, U. 8. Yards, HI. 


J. 0. Graham, 

W. J. Ingoldsby, 44 44 

0. Kirschlaum, 44 44 

T. R. Taltevall, 44 
H. Williams , 44 44 

W. 8. Van Kirk, Cotton Ex. 
E. L. Castner, 60 Pine st. 

H. L. Hues, Brooklyn, L. I. 


Whitcomb, Milwaukee, Wis. 

C. T. Gooding, Chicago, HI. 

I M. T. Prentice, 4 44 

iC. H. Lithgow, 

IE. FaBey, 44 44 

E. P. Delans, 

|J. J. Gall van, Calvert, Tex. 
iB. T. Woodman, Denver, Col. 

8. A. Dow, N. Hampton, Mass. W. J. Curtis, Fort Scott, Ks. 
Miss 8. Sargent, Boston, 44 G. Everts, Galveston, Tex. 

Miss E. L. Thayer, 44 44 Jno. Priddy, Forest ity, Ark. 

Miss I. Bugbee, 44 44 iGeo. Netherland, Houston, Tex. 

T. F. Bishop, 44 44 W. M. Spink, Kansas City, Mo. 

Miss ▲. D. Barbour, Bridge- 8. T. Armstrong, Leavenworth, 
port, Ct. | Ks. 

R. D. Norton, Duxbury, Mass. N. M. Bond, Marshall, Tex. 
Miss L. A. Huntingdon, Gt.'F. Noel, 8t. Joseph, Mo. 

Barrington, Mass. I. C. DeLong, Shreveport, La. 

I. C. Perkins, Meriden, Ct. |E. D. Bouton, Denver, Col. 

W. E. Stuart, Pittsfield, Mass. H. B. Henderson, Cheyenne, 
T. F. Watson, Salisbury, Ct. Col. 

Miss E. 8. Thayer, So. Brain- , C. E. Pomeroy, Salt Lake, Utah, 
tree, Ct. Jno. Alger, Oil City, Pa. 


8. H. Walsh, Aspy Bay, C. B. ! G. A. Brooks, 

D. M. Lennan, Indian Brook, G. 0. 8mith, 44 44 

C. B. |S. McKee, Parkers, 44 

N. Warren, Ingotish, N. 8. A. B. Griswald, Buffalo, N. Y. 

E. McKeon, Mabon, C. B. I J. C. Sullivan, Detroit, Mich. 

8. J. 8tevens, Wentworth, N. 8. 8. Hubbard, Huron, * 4 
L. McKinnon, Whycocomal, 44 IR. B. Turner, Jackson, 44 
W. 8. White, Cairo, HI. F. Leach, Kalamazoo, 4 

Outhbrt, Des Moines, la. :A. Robinson, Marshall, *• 

Davidson, Keokuk, 44 : Jno, McKinney. Otsego, a4 

WiHall, Oskaloosa, 44 R. B. Beckwith, Plainwell, 44 


lem ; something attracted his attention, he followed 
it up, traced it out, and was rewarded with the dis- 
covery of what ought to be universally called Fhra- 
daism. 

A discovery, the result of pure thought, must be 
based on experience. An experiment sets 
— 44 That inward eye 
That is the bliss of solitude ” 

a- working. The imagination is brought into play. 
Thought pictures something that should be, and ob- 
servation finds out that it is. Graham’s discovery of 
dialysis, and of the occulsion of hydrogen by iron, 
was of this character. So have been the innumera- 
ble additions made to organic chemistry by Liebig 
and his followers. So have been the strides made in 
the theory of energy by Mayer, Joule, Thomson, 
Clausius, and others. Experiment has set the ball 
rolling, thought has kept it going, and imagination 
has said : “If I only direct it in such a path I am 
sure to alight on some treasure, or it is sure to bring 
me to the goal I seek.” 

Discoveries cannot be said to be the simple result 
of pure chance. Newton and the apple are said to 
have led to the discovery of gravitation ; but the 


apple was only the means to direct the thoughts of 
the philosopher in a certain channel, which certainly 
led to success ; but he had been previously ponder- 
ing And weighing innumerable other channels and 
courses. Galvani and the frog are said to have led 
to the chance discovery of voltaic electricity, but 
the frog may have jerked its legs on the professor’s 
balcony, or skipped into the physicists laboratory 
with the energy of a ballet dancer, before it would 
have led to the discovery of current electricity, un- 
less there had been a trained mind to watch its antics, 
to follow up its peculiarities, and to ferret out its in- 
dications. 

Daguerre’s discovery of the influence of the vapor 
of mercury upon sensitive plates of silver is another 
which is included among chance discoveries. He 
had been experimenting on silver plates rendered 
sensitive by iodine, and had, after exposure, put 
them in a cupboard full of chemicals. To his surprise 
he found, after a time, pictures develop themselves 
on the plates, attributing the effect to some chem- 
ical. He removed the chemicals, one by one, until 
all had been removed. The effect, however, con- 
tinued. He then found an unknown and forgotten 
flask of mercury, which gave out its vapor, and thus 
produced the effect observed — and this was the or- 
igin of the daguerreotype process. But this was not 
purely the result of chance. It was the previous 
training and previous experience which arranged the 
conditions that lead to the discovery, and which en- 
abled the mind to seize upon those very facts which 
resulted in success. Training and experience are, 
therefore, essential in seizing upon abnormal indica- 
tions of Nature, as they are in comprehending and 
appreciating their laws, and applying them effectively 
to practice . — Telegraphic Journal . 


PHOTO-ELECTROTYPE PLATES. 


Mb. Walter Woodbury proceeds as follows to 
make electrotype plates by a photographic process : 
a plate of metal is coated with gum, glucose and 
bichromate of ammonia, dried rapidly and exposed 
under a positive to the light. When the plate is 
breathed upon it will be found to have different de- 
grees of stickiness, so that when emery or pulverized 
glass is dusted over it, commencing with a coarse 
powder and continuing with powder one or two 
numbers finer, it will found that the coarser particles 
adhere readily to the most sticky portions, and 
the finer to the other portions. Then, when the 
plate has been hardened by a subsequent exposure 
to the light, it can be used as a mold for obtaining 
an impression in soft metal, which can be electro- 
typed. 


Action of the Electric Current on Fused Met- 
als. — The behavior of amalgams and melted ifiloys, 
when traversed by the galvanic current, was studied 
a few years ago by M. Gerardin, who, however, did 
not make quantitative measurements. We find from 
Archives des Sciences that M. Obach has lately gone 
into the matter more fully, and arrived at somewhat 
different results. His conclusions are : 

1. The passage of the galvrttxic current does not 
produce any electrolysis, either in amalgams or in 
alloys. 

2. After having been traversed by a current, amal- 
gam decomposes equally water at both poles exactly 
as before. 

3. The action of the current does not at all mod- 
ify the hardness or the malleability of the alloy lead 
tin, nor the state of fluidity of the alloy potassium 
sodium. 

It doe* not produce in the composition of the 
alloy, in the neighborhood of the electrode, any 
change exceeding the limits of possible erre* in the 


analysis. 
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THE COMBINED ENVELOPE AND BLANK. 

We have received a communication from Mr. 
Thomas Orton, of Chicago, drawn forth by the 
allusion in the Journal of June 15th, to a com- 
bined envelope and blank for telegraphic use, re- 
cently patented by Messrs. Gross and Kelchner, of 
Springfield, 111. Mr. Orton takes the same view of 
the subject as the Journal, that it is from experience 
only that the value of such contrivances can be de- 
termined, and presents various reasons showing their 
doubtful utility. Mr. Orton, who has had much ex- 
perience in the service and who has given this par- 
ticular subject much thought, sends us specimens of 
a combined blank and envelope which he claims is 
better adapted to the purpose and which he devised 
two years ago. 

There seems to be but one advantage in the com- 
bination, and that, at best, is doubtful. It is in the 
time saved in addressing the envelope which, as at 
present, covers the message. This is more than 
counterbalanced by the incompleteness of the mes- 
sage on its face and the complicated character of the 
blank. 


The regular quarterly dividend of the Western 
Union Telegraph Company, two per cent, declared 
June 9th, is payable at the office of the Treasurer of 
the Company, Western Union Telegraph Building, 
on and after July 15th. The transfer books are 
closed until July 16th. 


The Western Union Telegraph Company is now 
prepared to pay the principal and accrued interest 
of its bonds, maturing November 1st 1875, upon de- 
livery of the bonds at the office of the Treasurer. 


An unexpected demand for the issue of June 1st, 
1875, has completely exhausted our supply of the 
Journal of that date. Our supply of the Journal 
of February 15th, is also very low. Superintendents 
and others who may have surplus copies will confer 
a favor by returning them to this office. 


We have a report from London that the Allan 
steamship “Prussian,” on her voyage from Quebec 
to Liverpool, passed the “Faraday” on the first day 
of July. The “Faraday” appeared either to have 
the new cable on board, or to be grappling for it 
As more than two weeks have elapsed since she was 
seen, the presumption is that she had not succeeded 
in getting the cable on board, as in that event it 
would have been practicable to communicate through 
the cable, which has not yet been done. 

The fact is not generally known that the core of 
the new cable is made on a different plan from all 
other submarine cables. The standard core is com- 
posed of seven strands of copper wire wound spirally 
upon each other ; so that, in the event of a consider- 
able strain upon the cable, the conductors will 
stretch without parting. The core of the new cable, 
however, is made of one large copper conductor, 
with a few very small copper wires wound spirally 
around it. As this cable has been broken, lost, picked 
up, spliced, and broken and lost again some six or 
eight different times, it is probable that in grappling 
for it, and lifting it — in one instance through water 
more than two miles deep — the straight, unyielding 
central copper wire of the core must have been parted 
in many places, and the “fault” — developed after the 
laying was completed, and connection between Ire- 
land and Rye Beach was established, and which the 
“ Faraday” is now seeking to repair in water about 
two miles deep, — was really the parting of the main 
core. Even if this particular fault is repaired, we 
apprehend that others of like character will speedily 
develop, and that in the effort to repair them new 
ruptures will occur from the straining of the core 
when the cable is to be lifted through water of great 
depth. 

In short, this enterprise, whose inauguration and 
progress has been attended by an extraordinary array 
of wind instruments, seems liable to prove not merely 
a failure, but discreditable to all concerned. 


The operating room of the Central Office of the 
Western Union Telegraph Company we have already 
fully described in these pages, and it is, unquestion- 
ably, the finest room of the kind on the continent. 
Recently some fine photographs have been taken of 
this spacious apartment by a skillful artist, and have 
been placed in the hands of Mr. Wm. Holmes, Sec- 
retary of the Telegraphers’ Mutual Benefit Associa- 
tion, to be sold for the benefit of that institution, 
and who will transmit copies to all who desire them. 

The photographs are four in number, 


1. Large photograph 10x14 $1 75. 

2. Same, 8x10 1 00. 

3. Stereoscopic views 50. 

4. Photograph of the Switch 1 00. 


On receipt of the amount Mr. Holmes will mail, 
postage paid, either of these photographs to any 
party applying for them. A profit is possible only 
by a large sale. 


General Superintendent Yan Horne is doing excel- 
lent service in putting in first rate working order 
those portions of the lines in the Eastern Division 
which the fortunate changes of last winter added to 
the Southern Division. As an illustration of the 
benefits which are accruing under his supervision we 
may mention that he has very materially reduced 
the resistance of some of these wires by soldering 
the joints, in one case, from twenty to eighteen ohms 
per mile ; in another, from twenty-four to eighteen 
ohms per mile; and in another from forty-two to six- 
teen ohms per mile. 

It is unnecessary to comment upon the value of 
work of this description. The first requisite for suc- 
cessfully handling the traffic is good working lines. 
The first requisite for good working lines is good 
conductivity. The best way to get this is by solder- 
ing the joints. Under the present vigorous treat- 
ment the wires between New York and Washington 
will soon compare favorably with those of the other 
sections of the Company’s system, a result which 
will be largely appreciated. 


THE NEW CABLE TO MARTHA’S VINEYARD. 

The Western Union Cable, connecting Martha's 
Vineyard with the mainland, was successfully laid 
on Thursday, 8th instant, from the schooner D. L. 
Sturgis, in tow of the revenue cutter Gallatin. The 
cable is one inch in diameter and was made in Eng- 
land. It is working finely, and the Vineyard people 
are congratulating themselves at no longer being tel- 
egraphically isolated from the rest of the world. 

The origination of this enterprise is mainly due to 
Superintendent C. F. Wood, who personally and 
skillfully superintended the work until its comple- 
tion. 


THE DIFFERENCE. 


In the London Monthly circular of Mr. William 
Abbott, the following language occurs in reference 
to the cable communication by the Anglo-American 
Company: “The splendid organization of the 

Anglo-American Company has brought the service 
to as near perfection as it is possible for skill or 
science to accomplish. The average number of 
messages per day is 1,150, and is daily increasing. 
These messages are carried to New York from Lon- 
don in the short space of 8J minutes. This is the av- 
erage speed which may be calculated upon, but in 
many cases this distance of 3,543 miles is accom- 
plished in three minutes. Such a splendid service 
could only be possible with four cables and a highly 
trained staff of operators.” That is a handsome 
acknowledgement of a very meritorious service, and 
stands in marked contrast with another statement, 
which will be found in our last issue, to the effect 
that the time of transmission from Madrid to Eng- 
land, via Santander, averages three hours and twenty- 


six minutes! 
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On a circular before us a well-known telegraph 
official says, in reference to the attempt which was 
made to establish the Gold and Stock Telegraph sys- 
tem in Europe : “ A telegraphic system which could 
give promptly the market quotations of the princi- 
pal European cities would undoubtedly succeed but 
the present slow transmission of despatches destroys 
their commercial value.” Now, all we have to say in 
reference to such statements is, “Why is this thus? 
Why are private enterprises prompt and others oth- 
erwise ?” 


EXPRESS MESSAGES. 

When a few weeks ago we wrote on the subject of 
what are termed express messages, by which is meant 
a class of telegrams which, for a consideration in 
money, are given priority in transmission, we sup- 
posed we uttered the universally accepted sentiment 
of America on this subject, when we pronounced it 
dangerous and impracticable. Therejs not a propo- 
sition which can be proposed, which would sooner 
kindle the anger and opposition of the people. And 
yet the opinion expressed before and reiterated with 
deeper conviction now, has not only been sharply 
criticised by a well-known writer, whose ready and 
caustic pen never leaves one in doubt of his mean- 
ing, but the proposition has been taken up approv- 
ingly by a contemporary, and has even found an ap- 
preciative place in the Scientific American, Such 
being the fact, we feel drawn to a brief review of the 
subject to see if there be any point in the proposal to 
justify the approval thus unexpectedly bestowed 
upon it 

First of all, we have opposed to the system of pref- 
erence proposed, the all but universal status of 
State law which makes transmission by telegraph 
in the order of reception imperative and fundamental. 

It must be clear to the ordinary sense that with 
such a law in existence, the acceptance of a message 
for which a pledge of priority in transmission is 
given in consideration for money paid, would be an 
act hostile to public law and, presumably, to public 
justice. There is no argument necessary in such a 
case. It is a mere question of fact The law forbids 
preference, and imposes a penalty therefor. It 
recognizes every message as of like value. It was 
passed to prevent the injustice which preference 
implies. 

We are told that it has been always the custom to 
give certain messages preference on account of their 
apparent value. We deny the fact; and even admit- 
ting it we deny that such preference was ever given 
with the knowledge of the parties sending the 
messages thus illegally delayed. Such knowledge 
would have led to universal public protest We say, 
therefore that even were it an admitted custom, 
which it is not, any system, which is possible 
only by such concealment, is, on its face an affront to 
law,|to morals, and to public justice. Men seek the tel- 
egraph office because they expect and need speedy 
transmission, and a telegraph company has no right to 
pronounce upon the relative value of messages plac- 
ed in their hands, or to entertain any system which 


makes a right of selection a part of its operations. 

Again we are asked, why cannot there be an ex- 
press message as well as an express package, and 
and the same distinction be made in messages as 
between slow and fast freights ? We answer, simply 
because the mail and the night service already 
provide for slow messages. In ordinary telegraph- 
ing there is everywhere understood promptitude — 
the practical annihilation of time. In the night 
service there is a clear understanding that a message 
left during the night will be delivered promptly 
in the morning. There iB a measure of exactness 
in this even more expressive than in ordinary ser- 
vice. It gives all night for a message to reach its 
destination, and conveys a kind of certainty that by 
an early hour it will be delivered. This is easy of 
understanding. It is satisfactory, especially when 
the service, as is usually the case, is distant. But 
this would be all wanting in a delayed day service, 
and the absence of obligation to transmit promptly 
would lead to widespread carelessness and abuse. No 
idea of prompt delivery being given, the parties act- 
ing under the uncertainty, would resort to the express 
message with its added cost. This Hubbard & Co. 
understood when they offered to transmit the public 
business at a low rate with this privilege of priority 
messages and a high tariff conceded to them. There 
was the concealed cream. The priority or express 
rate would have certainly become the general rate. 
The scheme of a low tariff, which it bore on its face 
was the proposition of a sublime deception. 

Writing on this very subject a year or more ago, we 
gave the following illustration. It is just as good 
now as then. 

“ A lady steps into an office at Newburgh, and tele- 
graphs her husband to meet her at New York. As 
the clerk receives it from the fair fingers, he remarks : 

• No hurry about this, I presume?’ ‘No hurry ! ’ re- 
plies the astonished lady. ‘Why, yes, of course; 
don’t you see my husband must meet me at the de- 
pot, and he must get it immediately ? ’ * Oh ! ’ ejacu- 

lates the clerk, ‘ all right, we will give it 'priority'— 
fifty cents, ma’am.* ‘But,’ rejoins the lady, ‘I un- 
derstand the rate to be only 25 cents ; why should I 
pay more?’ ‘Oh, you know, ma’am, we put your 
message ahead of all others, you know, ma’am, and 
charge double, you know. But if you will take your 
chances and let us send as we can, why, then, it is 
only 25 cents.’ Of course the 50 cents is paid with 
a frown and a feeling of indignation. And so in the 
vast majority of cases would it be found that the real 
tariff had become 50 cents, and the imaginary one 
25, until public indignation broke every telegraph 
window, and shut up every ‘priority’ shop.” 

Gentlemen, it won’t do ! 

The tenth edition of Smith’s Manual of Telegraphy 
and illustrated catalogue of telegraph machinery 
and material, published by L. G. Tillotson & Com- 
pany of New York, has been received at this office. 
Beside the usual amount of information for novices, 
this edition contains an introductory article from 
the pen of Mr. Jesse H. Bunnell, which conveys to 
the beginner, in a concise manner, much needful in- 
struction in the rudiments of the art. 


TELEGRAPHERS’ ANNUAL REUNION. 


The seventh annual Fourth of July re-uuion and . 
excursion of the telegraphers in the employ of the 
Western Union Company, on the lines of the Erie, 
New York Central and Northern Central railroads, 
took place this year, on Monday last, at Hammonds- 
port, and at Spring Grove, on Lake Keuka. There 
were sixty-five persons in all composing the party, 
including representatives from all the important of- 
fices of the company on the line of the Erie and its 
branches from New York to Dunkirk and Rochester, 
on the New York Central from Buffalo to Utica, and 
on the Northern Central from Elmira to Canandaigua. 
Several ladies accompanied the party, and added 
much by their presence to the enjoyment and socia- 
bility of the affair. The following letter from Mr. 
A. B. Cornell, Vice-President of the-Westem Union 
Company, to Mr. A. S. Parmalec, manager of the 
Owego (N. Y. ), office, is a gratifying evidence of the 
favor with which the officers of the company regard 
these gatherings, as well as the active sympathy and 
the mutual interest existing between the officers and 
their employes. 

New York, June25tn, 1875, 

A. S. Pabmelee, Esq., Owego — My Dear Sir: I 
have been much interested by the perusal of the cir- 
cular in reference to the “Seventh Annual Re-Union 
of the Telegraphers of New York,” which you were 
kind enough to give me at our recent interview. I 
cannot doubt that these annual gatherings are the 
source of much pleasure, and of great good to those 
of the profession who participate in them. 

With the view of promoting the interest of the op- 
erators in Central New York, in such a meeting for 
the next year, I venture to tender through you an 
invitation to the members of your organization to 
meet me at Ithaca, on the Fourth of July, next year. 
As you know, Ithaca is located midway between the 
Central and Erie roads, and is accessible by a direct 
train from Syracuse, Cayuga, Geneva, Elmira, Waverly, 
and Owego, and beside being the centre of much at- 
tractive scenery, is the seat of the Cornell Universi- 
ty, which owes its origin and much of its subsequent 
development to men who were successful in the early 
organization of the telegraph as a business enterprise 
in the United States, and I feel confident that your- 
self and associates will find much to interest them, 
and I hope to fully repay them for the visit 

If this invitation proves acceptable’, it will afford 
me great pleasure in promoting a large attendance of 
your professional brethren from Central New York 
and Pennsylvania, and I shall hope to induce the at- 
tendance of a number of the officers of this company 
to meet them. 

I will thank you to inform me of the action on this 
subject at your earliest convenience, and remain 
with great respect Yours, very truly, 

Alonzo B. Cornell. 

The letter was received with applause, and the in- 
vitation to hold the next annual re-union at Ithaca 
unanimously accepted. 


A TELEGRAPH OFFICE IN THE CLOUDS. 

The Western Union Telegraph is completing a 
tower of fifty feet in height on the crest of the lofty 
Highlands of Neversink. The operators, who are to 
have the most powerful glasses, will be able to dis- 
tinguish steamers and other vessels twenty miles 
out. 
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TELEGRAPH SECURITIES. 

Mr. William Abbott, of London, in his Monthly 
Circular, has the following with respect to telegraph 
securities: The principal feature of this market dur- 
ing the past month has been the further decline 
of as much as 10 per cent in Anglo-American stock 
which, when added to that recorded in the pre- 
vious month, makes a reduction of about a million 
sterling since the meeting in April. It will be re- 
membered that on that occasion I warned the direc- 
tors that the policy of secresy to which they seemed 
fatuitously wedded would bring about the very serious 
results which have thus been experienced. How- 
ever, they have now practically condemned their 
own policy by deciding to abandon it, and although 
the decision comes too late to be of any service to 
to those who have been frightened out of their stock 
by the mysterious and alarming statements as re- 
gards the traffic, which have been so industriously 
circulated by the enemies of the company, it is very 
satisfactory that wiser counsels have at last prevailed, 
and an end is to be put to the absurd and unsuc- 
cessful policy of mystification. Had it not been 
for the severity of the crisis, the directors would no 
doubt have still obstinately clung to their practice of 
not letting the proprietors know the true position of 
their property ; but, like every other concession 
which the shareholders have desired, it has been 
wrung from the Board by a force which could not be 
withstood. Holders of Anglo-stock are sorely puz- 
zled as regards the prospect of their property. With- 
out venturing to predict the future course of events, 
or to give advice which may not prove valuable, I 
would say that the most sensible thing to do is to 
await quietly the threatened competition. So far 
there has been nothing but alarming rumor as to 
what this new wonder is to accomplish, but there is 
this great fact, which the majority of the Anglo- 
American shareholders do not know, that with the 
splendid organization of the Anglo-Company the ser- 
vice has been brought as near perfection as it is pos- 
sible for skill or science to accomplish; thus, the av 
erage number of messages over the lines is now 
1,150 per day, and is daily increasing. These mes- 
sages are carried between London to New York in 
the short space of 8$ minutes. This is the average 
speed, which may be calculated upon by the custom- 
ers of the Anglo, but in many cases this distance of 
3,543 miles is accomplished in three minutes. Such 
a splendid service could only be possible with four 
cables and a highly trained staff of operators. The 
pending arrangements for extending the line of the 
Eastern Extension Company from Australia to New 
Zealand is a fnost important operation as affecting 
the interests of that as well as the Eastern Telegraph 
Company. The rapid development of the colony of 
New Zealand renders it indispensable that telegraph 
communication with the mother country should be 
established without delay, and it is very satisfactory 
that the colonial authorities have given substantial 
evidence of their appreciation of its advantages by 
making a special agreement to enable the tariff to be 
moderated without detriment to the shareholders, j 
On the completion of this link, there is little doubt | 
that the cable from the Cape via Mauritius to Aden 
will be immediately undertaken. This will be a 
work of some magnitude, and one in which it is un- 
derstood the co-operation of the Cape Government 
will be given in the form of a guarantee. All these 
new lines will, of course, become valuable feeders to 
the Eastern Company. The prospectus of the new 
issue of the Globe Telegraph and Trust Company 
will be circulated to all telegraph shareholders next 
week, and I strongly urge upon every proprietor the 
importance of accepting the valuable additional 
strength to their investments to be obtained by the 


preferred and deferred principle of the Globe Trust 
Telegraph Construction and Maintenance Company 
shares have fluctuated during the month, but the 
low quotations were of short duration, buyers having 
again come forward to take advantage of them, and 
prices now show considerable firmness. The advice 
which I gave so many of my friends to exchange 
Chatham and Dover stock at £27 into Construction 
at £24, has already, I am glad to say, resulted bene- 
ficially to those who adopted it. 1 still continue the 
advice, for in the one case there is the security of 
sound management, which is wanting in the other, 
as evidenced by the recent collapse of the most im- 
portant and necessary fusion ever announced to a 
body of shareholders. It is extremely probable that 
at the meeting to be held next month, the Chairman 
will be in a position to announce some important 
contracts, including that for the line to unite New 
Zealand with Australia. 


FOREIGN ITEMS. 

The International Telegraph Conference at St, 
Petersburg has passed a resolution forbidding the 
artificial formation of compound words. The Con- 
ference has accepted the principle of letters as a sub- 
stitute for a measured words deciding, that, within 
the limits of Europe, five letters shall be equivalent 
to a word and on transatlantic lines, or lines going 
beyond Europe, ten. 

The traffic receipts of the Eastern Telegraph Com- 
pany for the month of May amounted to £30,602, 
against £30,225 at the corresponding period of 1874 
and of the Eastern Extension, Australasian and 
China Telegraph Company to £17,773, against £18,- 
879 last year. 

The traffic receipts of the Brazilian Submarine 
Telegraph Company for the month of May amounted 
to £12,080. 

The number of messages passing over the Cuba 
Sub-marine Telegraph Company’s lines during the 
month of May (including those of the new station at 
Cienfuegos) was 2,481, estimated to produce £2,400 
against 1,788 messages, producing £1,851, in the cor- 
responding month of last year. The actual receipts 
of the three months ending March amount to £7,153, 
as compared with the estimated amount of £7,100 

The West India and Panama telegraph cable be- 
tween St. Thomas and St Kitts has been repaired, 
and all the stations on the company’s system are 
now, therefore, in telegraphic communication with 
Europe. 

The traffic receipts of the Direct Spanish Telegraph 
Company for the month of May amounted to £1,442 
9s. 2d., against £1,494 14s. 6 d., in April. 

The number of messages forwarded from postal 
telegraph stations in the United Kingdom, for the 
week ended May 29, was 409,008, an increase over 
the corresponding week last year of 62,373. 


The total number of messages forwarded from 
postal telegraph stations in the United Kingdom dur- 
ing the week ended the 5th of June, 1875, was 415,- 
296; week ended June 6, 1874, 385,279; increase in 
the week of 1875 on that of 1874, 30,017. 

The total number of messages forwarded from pos- 
tal telegraph stations in the United Kingdom during 
the week ending June 12th, 1875,415,422; an increase 
on the corresponding week last year of 40,248. 

The Anglo-American Telegraph Company announ- 
ces a quarterly dividend at ljper cent, or at the rate 
of 5 per cent per annum. 


The Telegraphers' Mutual Benefit Association. 

Established Oct. 12, 1867. 

It* Ofcjwt Ik to Aid the FmIUn of Deceased leakers, by the 
payment to the Hein of $1,000. 

8eud to an y one of the following list of the 
AGENTS OF THE ASSOCIATION 
for application blanka and copies of the By-Laws : 

ALBANY, N. Y CHA8. C. KING. 

AUGU8TA, Ga J. M. CROWLEY. 

ATLANTA, Ga J. HERRICK. 

BALTIMORE. Md ARCH- WIL80N, Jr. 

B Q8T0 N, Mass E. A. BEARDSLEE. 

BUFFALO, N. Y J. W. TILLINGHAST. 

CINCINNATI, O F. A . ARMSTRONG. 

CHARLESTON, S. C J. D. EASTERLIN. 

CHICAGO, 111 F. W. JONES. 

CLEVELAND, O H. L. MELTON. 

CLINTON, la E. O. WAIT. 

DUBUQUE, Iowa E. 8HOLE8. 

DETROIT, Mich W. A. JACK80N. 

ERIE R’Y TELEG’PH W. J. HOLMES. 

HARRISBURG, Pa H. A. CLUTE. 

HALIFAX, N. 8 A. E. HOYT. 

HEMPSTEAD, Tex L. S. DANIELS. 

INDIANAPOLIS, Ind D. C. HIND8DALE. 

KANSAS CIT Y, Mo M. D.WOOD. 

L AFAY ETTE, Ind H. E. DOOLITTLE 

LITTLE BOCK, Ark L. C. BAKER. 

LOUISVILLE, Ky W. A. L'HOMMEDIEU 

MOBILE, Ala WM. 8ANDFORD. 

MEMPHIS. Tenn J. J. FOWLER. 

MILWAUKEE, Wia D. H. HENSHAW. 

NE W ORL EANS, La JAS. T. ALLEYN. 

NASHVILLE, Tenn J. B. MORRIS. 

OMAHA, Neb G. F. LEHMER. 

PHILADELPHIA. Pa JAS. MERBIHEW. 

PHILIP8BURG, N. J JOHN FULLER. 

PITTSBURG, Pa 8. L. GILSON. 

PLATTSBURG, N. Y WARREN DOW. 

POUGHKEEP8IE, N. Y 8. K. RUPLEY. 

PORT HASTINGS, C. B T. D. SCAN LAN. 

PORTLAND, Oregon F. H. LAMB. 

RICHMOND, Va R. M. J. PAYNTER. 

RENO, Nev FRANK BELL 

SALT LAKE CITY, Utah W. B. HIBBARD. 

SCRANTON, Pa R. O’BRIEN. 

SYRACUSE, N. Y D. L. PIKE. 

ST. LOUIS, Mo W. W. CUMMINGS. 

ST. PAUL, Minn F. B. JIL80N. 

SAN FRANCISCO, Cal N. H. BROWNE. 

8PRINGFIELD, Maaa W. J. DENVER. 

8PRINGFIELD, 111 W. W. KELCHNER. 

TORONTO, Ont A. HUNTER. 

VINCENNE8, Ind PERRY HOOD. 

WA8HINGTOM, D. C M. MAREAN. 

WHI TE RIVER JUNC., Vt G. W. GATES. 

WELU3VTLLE, O P. BRUNER. 


little monitor 

Improved. 



PRICE, $6.00. 

THE FINEST SOUNDER MADE. 

THOUSANDS IN USE. 


THEY SELL THEMSELVES. 

Magnets full-sized, with polished Rubber Covers, nicely 
finished and made of best material. They give a cracking goed 
sound and are generally acknowledged the moat beautiful 
little 8ounder made. 

A Splendid Little Monitor Kejr to match, which 
is a splendid instrument in every respect. Price, $4.00. 

No cast or malleable iron used in these instruments. 

Sounder and Kejr, together. $9.00. 

Orders filled promptly and sent on receipt of price, or 
C. O. D., if 10 per cent, accompanies the order. 

M. A. Buell & Sons, 

86 Bank Street, ClereUnd, O. 
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Western Union Telegraph Go. 
Tbeabubeb’s Office, 

New Yobx, June 9th, 1875, 

SZ v xJl>4!ijm JL * No. 88, 

T HE BOARD OF DIRECTORS have declared a Quarterly 
Dividend of TWO PER CENT, on the Capital Stock 
of thia Company, from the net earnings of the three months 
ending June 90th instant, payable at the office of the Treas- 
urer, on and after the 15th day of July next, to shareholders 
of record on the 19th day of June. 

The transfer books will be closed at three o’clock on the 
afternoon of the 19th instant, and opened on the morning of 
the 16th of July. 

R. H. ROCHESTER, 

Treasurer. 

WESTERN UNION TELEGRAPH CO., 
Treasurer's Office, 

New Yobx, July 2d, 1875. 

This Company is now prepared to pay the principal and 
accrued Interest of its Bonds, maturing November 1st, 1875, 
upon delivery of the Bonds at this office. 

R. H. ROCHESTER, Tress. 



PERATORS’ CHANCE! 


ELECTROTYPE Cards of Key, Sounder and Re- 
lay, with your name printed in handsome type on 
25 extra fine Bristol, white and tinted, for 25c., or 
50, with business and address, for 50c. Samples, 3c. Railroad 
Operators send lOcents extra for conductor’s and brakesmans’ 
electrotype cards. You can make money. Agents outfits, with 
the handsomest and most stylish cards printed, for 25c. 

Address, F. P. MUNN, 

Clyde, Wayne County, N. Y. 

A Great Reduction in Prices. 

I am now making a specialty of my PHIL. SHERIDAN 
SOUNDER AND KEY, and am manuikct ring them in large 
quantities, so that I am able to offer them to the public at s 
very low figure. 



CALLATJD BATTERY, 

KKPT ON HAND 

AND 

Orders filled toy 

W. MITC HELL MoALLISTER, 

728 Chestnut Street, Philadelphia. 
CHARLES WILLIAMS, Jr., 

1(H) COURT ST., Boston, Mass. 
AND BY 

The Western Electric Manuf. Co. 

Agents for the Untied States. 

220 KINZIE ST., Chicago, 111. 

LECLANCHE BATTERIES. 

IMPORTANT NOTICE. 

After January 1st, 1875, 
we allow 20 cents for each 
used np Porous Cell of this 
Battery that is returned to 
us free of charge in good 
order. A change is made in 
the discount to the trade. 

A list will be furnished on 
application to 

The LECLANCHE Battery Co., 

40 West 18th Street. 

Or to L. G. TILLOTSON A CO., 

Sole Agents, 

No. 8 Dey Street 

PHILADELPHIA : 54 South Fourth Street. 

CINCINNATI : 22 West Fourth Street. 

The “Snapper” Sounder. 



PHIL SHERIDAN, $4.00. 

The above cut represents a beautiful little Sounder. It h 
made of the best material and highly finished. It has a heavj 
lever, full sized magnets, and altogether is a first-class in 
strament. The magnets are wound with green silk insulate* 
wire. 

Polished Rubber Covers, 50c. Extra. 



PATENTED MARCH 2, 1875. 

Polished, 30c., or 6 for $1.50. 

Polished nickel-plated base, 50c„ or 6 for $2. 
Polished, with knob and screw fastenings, 75c. 



PRICE 



75 CENTS. 


Sent post-paid on receipt of price. 

R. W. POPE, Box 5278, N. Y, 


PHIL. SHERIDAN RET, PRICE, $2.00. 

You can see at once that the above cut represents a first 
class Key in every respect. It is highly finished, has larg 
platinum pointa, strong lever, friction circuit-closer, spring 
adjustments, etc., etc. Aa a Learner’s set they have no 
equal, aa they are regular Telegraph Instruments, same as are 
used on all railroad and commercial lines. 

One Cell Callaud Battery, 1 lb. Blue Yitrol, Connection Wire. 
Book of Instruction, etc., all for $1.50. Making a Complet 
Outfit for office, only $7.60. 

These Instruments will be made to work on from a few feet 
to 5 miles of line, at the same price. Parties ordering please 
give length of line that instruments are to he used on. Every 
get warranted to be Just as represented and to give entire sat- 
isfaction. 

All kinds of Telegraph Instruments and Supplies constant! 
on hand at the lowest price. 

Goods will he sent 0. O. D., or on receipt of price. Send 
•tamp for Price List and Catalogue. 

A. B. LYMAN, 

nx SENECA ST., CleT«l»nd, Ohio 


EUGENE F. PHILLIPS, 

Manufactures or 

REED a PHILLIPS’ PATENT INSULLATED TELE- 
GRAPH WIRE, 

PATENT RUBBER-COVERED WIRE, 

PATENT ELECTRIC-CORDAGE, CABLES, etc., etc. 

No. 20 CONDUIT STREET, 

PROVIDENCE, B. I. 
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SENT ON EECEPT OF PBICE. 

26 & 28 Waring Block, Cleveland, O. 


AMEEICAN LINE. 

Weekly Mail Steamship service between 

PHILADELPHIA AND LIVERPOOL, 

CALLING AT QUEEN8TOWN, 

Sailing every Thursday from Philadelphia, and 
Sailing every Wednesday from Liverpool. 

The following Steamers are appointed to sail from 
Philadelphia. 

OHIO July 15 I PENNSYLVANIA Aug. 5 

ILLINOIS July 22 INDIANA Aug. 12 

•KENILWORTH July 29 | • ABBOTSFORD Aug. 19 

PRICES OF PASSAGE IN CURRENCY. 

Cabin, $100. 

Steerage and intermediate tickets to and from all points at 
the lowest rates. 

Steamers marked with a stab do not carry intermediate, 
Passenger accommodations for all classes unsurpassed, 

For passage, rates of freight and other information apply to 
GEO. W. SOLTON, Agent, 42 Broad street, N. Y. 
JOHN MCDONALD, Passenger Agent, 8 Battery 
Place, N. Y. 

PETER WRIGHT k SONS, General Agents, 

307 Walnut 8treet, Philadelphia, 
Richardson, 8pence k Co. I N. k J. Cummings k Bro., 

Liverpool. | Queenstown. 


Red Star Tilne. 

Appointed to carry the Belgian and United States Mail. 
The following Steamers are appointed to sail 

FOR ANTWERP. 

From Philadelphia. From New York. 

NEDERLAND July 31 I SWITZERLAND July 20 

VADERLAND Aug. 25 | STATE OF NEVADA. .Aug. 13 

FROM ANTWERP. 

For Philadelphia. For New York. 

VADERLAND Aug. 1 I STATE OF NEVADA. . .July 20 

NEDERLAND Aug. 25 | SWITZERLAND Aug. 13 

PRICES OF PASSAGE IN CURRENCY. 

First Cabin, - - . $90. Second Cabin, - - $60 

8teerage tickets to and from all points at the lowest rates. 
Passenger accommodations for all classes unsurpassed. 

For passage, rates of freight and other information apply to 
GEO. W. COLTON. Agent, 42 Broad 8treet, N. Y. 
JOHN MCDONALD, Passenger Agent, 8 Battery 
Place, N. Y. 

PETER WRIGHT k SONS, General Agents, 

307 Walnut Street, Philadelphia. 
B. vonder Becke, General European Agent, Antwerp. 


WESTERN ELECTRIC MANUF’G CO. 

SOLE AGENTS, 

Orton’s Patent Awl Clip. 

These Clips have been in practical use for three years, and are 
rapidly displacing all others, 

They are designed for holding messages and every form of 
blanks. 

For convenience, durability and economy they are unsur. 

passed. 

Western Electric Manuf g Co. 

220 KINZIE STREET, Chicago, 111. 


ORTON’S 

Patent Security Message Hook. 


The damage resulting from the loss of a single message is 
frequently sufficient to equip a line many times with this 
hook. Papers cannot be blown or carelessly crowded from it. 

These Hooks were first introduced by Geo. H. Bliss A Co. 

Thousands of them are in use in telegraph offices, hanks 
and counting rooms. 

PRICE 30 CENTS EACH, or $3.00 PER DOZEN. 

Liberal terms tb the trade. 


WESTERN ELECTRIC MFC. CO., 


Digitized by 


aao KINZIE STREET, Chicago, HI. 

Google 


268 


Journal or tine Telegrrarpln. 


AMERICAN FIRE ALARM. 


POLICE TELEGRAPH. 

GAMEWELL ft CO., Proprietors. * 

NO. 62 BROADWAY, NEW YORE. 

J.W. STOVER, 

General Agent and Superintendent. 
L. B. FIRMAN, Chicago, 111. 

General Agent for the West and Northwost. 
J. R. DOWELL, Richmond, Vs., 

Special Agent for Virginia and North Carolina. 
J. A. Brenner, Augusta, Ga., 

Special Agent for Georgia and South Carolina. 
L. M. MONROE, New Canaan, Conn.. 

Special Agent for New England. 
ELECTRICAL CONSTRUCTION ft MAINTENANCE CO., 

San Francisco, Cal., Special Agents for California, Oregon 
and Nevada, 

This system of Fire Alarm and Police Telegraph, with a Cen- 
tral Office, or upon the 

AUTOMATIC PLAN, 

is now in operation in the following cities, to which reference 
s made for evidence of its great SUPERIORITY, VALUE and 
UNIFORM RELIABILITY ; 


Albany, N. Y. 

Alleghany, Pa. 

Boston, Mass. 

BuflUo, N. Y. 

Baltimore. Md. 

Chicago, HI. 

Cincinnati, Ohio. 
Columbus, Ohio. 
Cambridge, Mass. 
Charlestown, Mass. 
Covington. Ky. 

Detroit. Mich. 

Dayton, Ohio. 

Elizabeth, N. J. 

Fall River. Mass. 
Fitchburg. Mass. 
Hartford. Conn. 

Jersey City, N. J, 
Louisville, Ky. » 
Lawrence, Mass. 

Mobile. Ala. 

Montreal, Canada. 
Milwaukee, Wis. 

New York City. 

Lynn, Mass. 

Lowell, Mass. 

The distinctive features 


New Orleans, La. 
New Haven, Conn. 
Newark, N. J. 
Omaha, Nebraska. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Me. 
Peoria, 111. 
Providence, R. I. 
Quebec, L. I. 
Rochester, N. Y. 
Richmond. Va. 
Indianapolis, Ind. 
St. Louis, Mo. ' 

St. John. N. B. 
Springfield, Mass. 
San Francisco, Cal. 
Savannah. Oa. 
Syracuse, N. Y* 
Troy. N. Y. 

Toledo, Ohio. 
Toronto. Canada. 
Washington. D. C.' 
Worcester, Mass. 
New Bedford. Mass. 
Bridgeport, Conn, 
of these systems of 


FIRE ALARM AND POLICE TELEGRAPHS 


First — The AUTOMATIC SIGNAL BOXE8, the simple olec- 
tro-mechanism of which enables anyone— even a child — to 
give an instantaneous, general and definite alarm of fire. 

Second — The AUTOMATIC REPEATER, through which the 
apparatus may be distributed in a combination of circuits, 
and the entire system successfully worked, without constant 
personal attention of either operators or watchmen. 

rWrd-^Tbe ELECTRO-MECMANICAL BELL STRIKERS, 
adapted to produce the full tone of the largest church or tower 
bells. 

Fourth — The ELECTRO MECHANICAL GONG STRIKER, 
for hose and engine-houses, by means of which tho location 
of the fire is instantaneously communicated to the members 
of each fire company. 

These features combined form the 
ONLY PERFECT, COMPLETE AND RELIABLE SYSTEM 

OF* 

(FIRE ALARM TELEGRAPH IN THE WORLD. 

Messrs. GAMEWELL ft CO. are the owners of the original 
FARMER AND CHANNING PATENTS , one of the most 
Important of which has just been extended for seven years. 
During the past seventeen years they have spared no expense 
or efforts to secure improvements, and the systems are now 
covered by 

MORE THAN TWENTY PATENTS, 

The Introduction and operation of the 
AUTOMATIC SYSTEM 

involves so little expense, compared to the benefit which it 
confers, that even small communities can profitably adopt and 
and maintain it. 

The co-operation of TELEGRAPHERS in securing its introduc- 
tion into their localities is cordially invited , 
and their efforts will be duty appreciated 
and compensated. 

Any information desired in regard to the above system will 
be cheerfully and promptly furnished on application at the 
office. 

A pamphlet, setting forth more fully its advantages and su- 
periority, has been printed, and will be supplied to Municipal 
Authorities and others interested in Fire Alarm and Police 
Telegraphy, upon application as above. 


THE WESTERN ELECTRIC MANUFACTURING CO. 

DUO KIMZIR STREET, CHICAGO, ILL. 

WE KEEP IN STOCK THE FOLLOWING ARTICLES : 


GALVANIZED WIRE, 

COMPOUND WIRE, 

SCREW GLASS INSULATORS, 
(Cauvet’s Patent). 
BRACKETS, PINS, SPIKES, 
BROOKS’ INSULATORS, 


KERITE WIRE, 

BRAIDED AND WOUND OFFICE WIRE, 
GUTTA PERCHA OFFICE WIRE, 
SWITCH CORD, 

CALLAUD BATTERY, 

DANTELL BATTERY, 


PLIERS, VISES, PULLEYS, CLIMBERS, 

WINDOW TUBES, BATTERY BRUSHES, 
SYRINGES, FUNNELS, HYDROMETERS, 
ACIDS AND CHEMICALS FOR BATTERIES, 


GROVE BATTERY, 

BUNSEN BATTERY, 
LECLANCHE BATTERY, 
HILL BATTERY, 



REGISTERS, 

RELAYS, 

BOX RELAYS, 
SOUNDING RELAYS, 
SOUNDERS, 


KEYS, 

MEDICAL INSTRUMENTS, 
HOTEL ANNUNCIATORS, 
PLUG CUT-OUTS, 
CUT-OUTS, (new style), 


REPEATERS, 
SWITCHES, 
GALVANOMETERS, 
INDUCTION COILS, 
ALARM BELLS, 


Our Morse Instruments are of the Western Union, Ottawa (or Caton) style. 
We have ample facilities for the execution of every variety of electrical work. 


THE EUREKA INSTRUMENT. 

A COMPLETE SET FOR OFFICR USB. 




LIST OF MATERIAL. 


Pair Menage Hooks. 
Boll Office Wire. 


One Sounder. One Book Instruction. 

One Key. One Pkge. Blue YitrioL 

One Cell Battery. “ Message Paper. 

Whole Outfit only $ 8 . Sent on receipt of price, or C. O. D., if 10 
per cent, is sent with the order 

Farties ordering, please give length of circuit where Instruments are 
to be used. 


Sounder, separate $4 00 

Key, “ 2 25 

Battery, “ 1 25 


All Orders filled promptly. 

Send Stamp fob Iu.ubtbatkd 
Catalooub. 


M. A. BUELL & SONS, SC Bank SI.. Cleveland, O. 


N 


O OTHKtt MAIN LINE SOUNDEltj SCREW GLASS INSULATORS 

has proven as PERFECT an INSTRUMENT n that 

AND BRACKETS, 

Of the size snd thread used by the Western Union Telegraph 
Company. 

Having secured an Exclusive Agency for the Insulators, 
(manufactured under the Cauvet patent.) we are filling orders 
promptly fbr large or small quantities, at prices as low as any 
Insulator can be sold for in the market. 


made by us the past two years. 

NO RESISTANCE , EASY ADJUSTMENT AND 
HANDSOME APPEARANCE COM BINE b. 

No other instrument offered for this purpose has the advan- 
tages secured to ours. See other columns of this paper. 


Send for Catalogue and Price List. 


WATTS St COMPANY, 

No. 47 Holiday Street, 
BALTIMORE, MD. 


THE WESTERN ELECTRIC MFC. CO., 

220 Kinsie Street, 

CHICAGO, 111, 
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109 COURT STREET, BOSTON. 


Beautiful in appearance, highly finished, and put up in the most durable 

and substantial shape. 

They give enormous sound with but little Local Battery power. 

Hundred!* of them are in use in Railway and Commercial Telegraph Offlcca, and all operators agree that no better Sounder 
is desired. ^ _ 

PRICE, $7.30, 

subject to 20 per cent, discount where money is sent in advance either by postal order or draft. 

L. G. TILLOTSON & CO., 

8 Dey Street, New York, 

54 South 4th Street, Philadelphia, 

DEALERS IN EVERY DESCRIPTION OF TELEWRAPH MATERIAL. 


$11.50 

MAKUFACTUBKB OK 

Telegraph Instruments, Batteries, Wire, 

AND SUPPLIES OP ALL KINDS. 


BUNNELL’S 

LEARNERS’ INSTRUMENT PERFECTED! 


Telegraph Apparatus 


Compriaea SOUNDER, KEY CUP OF BATTERY, CHEMI- 
CALS, WIRE AND MANUAL. 

Several thouwid of tbeae instruments already sold, 
They give good satisfaction. 


Complete and Perfect, full-sized Sounder and Key complete, with 
Book of Instruction, Battery, Wire and all necessary Materials. 

[These instruments have l>een greatlv improved in their working qualities and in the style in whioe they are finished. 
Those having the latest Improvement in their construction are those manufactured only by Me * ° 

These Seta are made In the beat manner, and are Just exactly the thing wanted 
FOR LEARNERS’ USES, 

FOR TELEGRAPH SCHOOLS, A , a n . „ 

Or FOR SHORT LINES, from a few feet to IS miles long* 

Psice, complete, with Battery, Book of Instructions, Wire, and all necessary materials 

to put in operation, singly o» on a short line jJJJ 

Learners* Instrument, without Battery, dtc.. - - - - * J 2JJ 

Ornamental Learners* Instrument, Rubber Covered Colls, dtc., - f * ’, 'n a 

Same Instruments, wound wltb finer silk-covered Wires, so as to operate satisfactorily lines 
up to twelve miles In length, $1.00 In addition to above prices. 

JIG®" These Prices subject to our usual discount of 20 per cent, where money is sent in advance, either by Postal Order 

L. G. TILLOTSON & CO., 

8 Dejr Street, New York, 54 South 4th Street, Philadelphia, and 22 West 4th Street, Cincinnati, 

DEALERS IN EVERY DESCRIPTION OF TELEGRAPH MATERIAL. 

Digitized by VjOOQ 1C 


AMATEUR OUTFIT, COMPLETE, No. 1, 

«« «* ** No. 2, 

- BOUNDER AND KEY, No. 1, 

.. «* “ No. 2, 

BATTERY. PER CELL. - 


TWENTY PER CENT. DISCOUNT WILL BE ALLOWED 
WHEN REMITTANCE ACCOMPANIES ORDER. 


GEO. H. BLISS & CO., 

220 KINZIE STREET, 

CHICAGO, ILL. 




THE ONLY MANUFACTURERS OF THE ORIGINAL 


For Private and Short Lines. 

Awarded the First Premium — Silrer Medal — over all others at 
Cincinnati Imlustrial Exhibition , 1872. 

The undersigned is now preparing to supply the improvod 
and superior 

PRINTING TELEGRAPH INSTRUMENTS 

manufactured under the patent of Mr. J. H. 8ELDEN. This 
instrument has already been extensively introduced, and has 
given complete satisfaction to all who have adopted and used 
it. It is simple, reliable, and not liable to get out of order; 
can be operated by any person of ordinary intelligence after a 
few minutes’ instruction and practice. 


GIANT SOUNDER, PERFECTED 


Patented February 16, 1875. 


BEWARE OF WORTHLESS IMITATIONS 


constructed in the best and most substantial manner, and on 
reasonable terms. 

Favorable arrangements will be made with line constructors, 
telegraph employes, kc., for the introduction of the Printer. 
For further particulars, terms, kc., apply to 


8. J. BURRELL, Superintendent, 

No. 50 BROAD STREET, Rooms, 12, 13, 14. 


JOSEPH MOORE & SONS, 


ESTABLISHED 1820, 


The New Giant Sounder possesses many advantages in its tone, sound, working adjustments and general beauty 
over the old one, and is unapproachably suporior to all others of any manufacture whatever. It cannot fail to be adopted 
whenever it receives a single trial, and is destined to be the Universal Morse Sounder. Every instrument warranted perfect. 

PRICE, sent C.OJD., 87.30, 

Or 20 per cent, allowed upon receipt of Money Order or Draft in advance. 


Below GREEN STREET, PHILADELPHIA, PA 


Insulated Wire Manufacturers. 


CHAMPION LEARNERS’ INSTRUMENTS 

THE BEST OUT. 


INSTRUMENT AND OFFICE WIRES, 


Price of Apparatus complete, with Book of Instructions, Battery 
Wire, aud all necessary materials for one complete office outfit, ready 
“r shi pmeut, $8.50. Sent by Express, C. O. D. 

Price of single instrument, good for one mile or less, without 
Battery, kc $6 50 

Price of single instrument, ornamental, good for one mile or 
less, covered coils, without Battery, Ac 7 50 

Price of single instrument, good for one to twelve miles, with- 
out Battery, &c 7 50 

Price of single instrument, ornamental, with rubber covered 
coils, good for one to twelve miles, without Battery, Ac 8 60 

This is warranted to be, beyond all comparison, the beat Apparatus 
ever offered for the use of Students of Telegraphy. Twenty per cent, 
allowed upon above prices ujxm receipt of Money Order or Draft in 
advance. 


FLEXIBLE CORDS, CABLES, 


HEAVY INSULATED LINE WIRE, 


RESISTANCE WIRE. 


WIRES OF EVERY VARIETY OF INSULATION 


220 Kinzie St. f CHICAGO, ILL 


EAGLE’S METALLIC BATTERY 


THE EAGLE’S METALLIC BATTERY, after two years of 
trial In every capacity, is now presented with unqualified 
ENDORSEMENTS FROM ALL DIRECTIONS, OS being Without ques- 
tion the best and most powerful of all constant 
batteries, aud as combining in a remarkable degree, the 
powerful effects of carbou or other acid batteries, with the 
constant and enduring capacities of the Callaud, Danieils or 
other sulphate of copper batteries. 

Simple iu construction, requiring no skill to set up, nor the 
least trouble to manage, it does its work with steadiness, 
economy aud DOUBLE THE AMOUNT OF POW'F.R of any 
sulphate of copper battexy, as long as there is left in the jar 
an ounce oi blue vitriol to consume. 

When set up properly, it will not foul or give out iu from 
three to twelve mouths, according to the amouut of work 
required from it, aud always gives uniform strength of 

CURRENT. 

For open circuits, where all other gravity batteries are 
acknowledged failurks, the Eagle’s Battery is found to lie 
in every respect a perfct success. 

PRICES s 

No. 1, Square Cell, complete, - $2.^5 

No. 2, Round “ « - 2.00 


TELEGRAPH INSTRUMENTS AND SUPPLIES in great 
variety, of the latest patterns aud highest finish. 


Prices always as low as the lowest. 

The usual twenty per cent, discount is still allowed on 
Instruments of our manufacture, when remittance accom- 
pauieB order. 


COPPER 

OFFICE AND MAGNET WIRE 


BRAIDED AND WOUND, 

SINGLE AND DOUBLE, WITH COTTON, LINEN, SILK 
PARAFFINED OR VARNI8HED, COMPRESSED 
AND POLISHED. 

Manufactured and for sale by 

WESTERN ELECTRIC MANUFACTURING CO., 

Ohioaeo. 


PARTRICK & CARTER, Sole Agents, 

38 South 4th Street, PHILADELPHIA, Pa 
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Western Electric Mfg. Co., 


CO-OPERATIVE MFG. CO., 218 Pear St, Philadelphia. 


220 mzi£ STREET, Chicago, UL 



Celebrated 

PRIVATE LINE OUTFIT, 

THE BEST IN THE MARKET. 


PRIVATE LINE INSTRUMENT. 


This Instrument Is mounted *on an iron base and finely 
finished. Itjgl res a clear, loud sound. It is made to work on 
a line trom aYewyeat to ten_miles in length. 



BLISS’ 

RESERVOIR BATTERY. 

This Battery took the First Premium and Silver Medal for 
force, economy and constancy at the Cincinnati Exposition. 

With each -‘Private Line Outfit" is furnished one Private 
Line Instrument, one cup of Bliss' Reservoir Battery, the 
necessary Chemicals, Wire for connections, and a Manual. 


PRICES t 

PRIVATE LINE OUTFIT, complete, - . - - $10 00 

INSTRUMENT ONLY 8 qq 

BLISS' RE8ERV0IR BATTERY, per cell, 2 00 

DISCOUNTS • 

A discount of twenty per cent, will be allowed when remit- 
tance is made in advance. Remit by express, registered 
letter, postal order, or draft. 

In ordering, state length of line so that the resistance of 
instruments may be proportioned accordingly. 

Send for Circular. Liberal terms to Agents, 

WESTERN ELECTRIC MFG. CO., 

Obioafo, HI. 




W. U. Pattern Bela-. 

This Relay is acknowledged to be the best in a use. 
[Is finely finished. 

Price, 


Co-onerators’ Learners' Instrument No. 1. 

a complete outfit embracing a full-size .combined Sounder 
and Key, mounted on a walnut base, with Battery, Chemicals, 
Wire and all necessary instructions for setting up and operat- 
ing them, for practising or communicating purposes, being in 
all respects a regular Morse instrument, comprised of a first- 
class 8oonder and our improved curved lever Key, made in 
the best manner and nothing ommitted in their construction 
which could in any way contribute to their efficiency as com- 
plete Sounder and Key combined. 

The above instrument is nicely finished in brass, and not 
like other manufacturers' that are made of cast iron. 



This Key is of a beautiful design, and durable in construc- 
tion, and is perfect in all things which const! tue an excellent 
working Morse Key. No. 1 Key Curved or Straight Lever. 
Price, - - - . $4 75 

W, U. Pattern Key, - - 5 00 



Co-operators' Learners’ Instrument No. 2. 


We here present s cut of our No. 2 Learners' Instrument, 
which is comprised of a full size Key and Sounder. We can 
safely say this Instrument is far ahead of other manufacturer' 
as to price sad quality; it is finished in bronze and mounted 
on a walnut base. 


Price of No. 1 Instrument when money Is sent Price of No. 2 Instrument when money Is sent 

in advance, 00 

With Battery, M 

When sent C. 0. D., 5 50 

With Battery, qq 

N. B.— Either of the above Instruments can be made to work on a circuit from one to twelve miles by Windlmr MainiAt* 
with fine wire which will make cost of Instrument one dollar extra. J ^ ‘Mgueia 


in advance, 

- 

- 

- 


$8 00 

With Battery, 

- 



. 

0 60 

When sent C. 0. D., 

- 

- 

- 

- 

8 60 

With Battery, 

- 

- 

- 

- 

10 00 



BenA for Price Lick ^ f & BAM, lltUftT, 218 Ptil SM, Maiflpllil. 

WESTERN ELECTRIC MANF. CO. 

fifio BZlnzle Street, Olxloafo, Xll. 


rucAEi -KEJLAY, 

PATENTED JULY 13th, 1375. 1 

SIT " *•* l ” e * J ”“ l " “ a '»■ 

“■> - •» —n/ « «>■ 

S: gasss *“ d ~ — 

trm7XpTr 6 “ “ '“ bl " “ a ““ “ leQ 8‘h cod Width M th. Ccton Pocket Bole, CWe, .oU . 

It is pronounced the best finished and most serviceable Pocket Instrument made. 

Twenty per cent discount when money is sent with^ord'er^ * ^ ^ * 

WESTERN ELECTRIC MANUE^jmigQOMTANY. 
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WESTERN ELECTRIC MANUFACT'ING COMPANY. 

Manufacturers and Dealers in Electrical Goods and Apparatus, 

220 KINZIE STREET, CHICAGO, ILL. 


MOESE INSTRUMENTS, 

PRINTING TELEGRAPH EQUIPMENTS, 
BURGLAR ALARMS, 

MEDICAL APPARATUS, 

EXPERIMENTAL APPARATUS, 


BATTERIES, GRAY PRINTERS, 

CHEMICALS, TYPE WRITERS, 

STATIONERY, OFFICE FITTINGS, 

TOOLS, OFFICE FURNITURE, 

POLES, ELECTRIC BELLS, 


BROOKS’ INSULATORS, 


KENOSHA INSULATORS, 


CAUYET INSULATORS, 


INSULATED WIRES. INSULATORS. MERCURIAL FIRE ALARMS. 


HOTEL AND HOUSE 
ANNUNCIATORS. 

POCKET INDUCTION 
MACHINES. 

LEARNERS’ OUTFITS. 

BOOKS ON ELECTRI- 
CITY. 

ORTON’S MESSAGE 
CLIPS. 

ORTON’S SAFETY 
MESSAGE HOOKS. 

MANIFOLD PAPER. 

COMPOUND WIRE. 

BLISS’ MANUALS. 

WESTERN UNION 
SWITCHES. 



CABLES, 

BATTERY UTENSILS, 
LINE MATERIALS, 
GALVANIZED WIRE. 
OFFICE WIRE. 
MAGNET WIRE. 
ANNUNCIATOR WIRE. 
KERITE WIRE. 

GUTTA PERCHA WIRE. 
CALLAUD BATTERY. 
BLUE VITRIOL. 

CATON REGISTERS. 
CATON RELAYS. 
PHELPS RELAYS. 

BOX RELAYS. 


PATENT LEGLESS KEYS. PATENT POCKET RELAYS. GRAY CUT OUTS 

Our facilities for the Manufacture of Electrical Apparatus are unrivalled. 

We invite correspondence and solicit Patronage. 


WESTERN ELECTRIC MANUFACTURING COMPANY. 

CHXOAOO* III, 


ANSON STAGER, President. 

E. M. BARTON, Secretary. 


ELISHA GRAY, Superintendent. 

GEO. H. BLISS, General Agent, 
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WATTS & COMPANY, 

Ho. 47 HOLIDAY STREET, 

BALTIMORE, MD. 

SUPERIOR TELEGRAPH INSTRUMENTS , RELAYS, 
SOUNDERS, KEYS, OFFICE WIRE, BATTERIES 
OF EVERY DESCRIPTION, 
SWITCHES, GALVANOMETERS, 
RESISTENCE COILS . 

A COMPLETE STOCK or EVERYTHING fob the TELE- 
GRAPH OFFICE ob CHEMICAL LABORATORY. 

Spoelal attention given to repairing Scientific instruments. 
Several of onr workmen having served their time in the moat 
prominent European manufactories, enables us to guarantee 
aatiafhction. 

Seed fob Catalooub ahd Pbzob List. 


CHARLES WILLIAMS, Jr., 

100 00UBT STREET, BOSTON. 

[Established 1866,] 



$11.50 

MAMUFAOTUBBB OH 

Telegraph Instruments, Batteries, Wire, 

AND SUPPLIES OF ALL KINDS. 


BUNNELL’S 

NEW GIANT SOUNDERS PERFECTED. 


[I. II. BUNNELL'S PATENT, JULY 81, 1874.] 



The Giant 8oundcr was in- 
vented, patented and given 
its name by me. 

No other parties have any 
claim whatever to tho credit 
of originating this remark- 
able instrument. 

It is being manufactured by 
Messrs. L. G. TUlotaon & Co., 
more perfectly than ever before. 

J Baas H. Bunnell. 


Beautiful in appearance, highly finished, and put up in the most durable 

and substantial shape. 


They give enormous sound with but little Local Battery power. 

Hundreds of them are in use in Railway and Commercial Telegraph Offices, and all operators sgree that no better Sounder 
is desired. 

BIIIOB, $7.00, 

.abject to 30 per cent, discount where money ie .cat In advance cither hy petal order or draft. 


L. G-. TILLOTSON & CO., 

Cincinnati Agency, H. D. ROGERS & co., 8 Dey Street, New York, 

22 West 4th street, Cincinnati, o. 54 South 4th. Street, Philadelphia, 


DEALERS O EVERY DESCRIPTION OF TELEGRAPH MATERIAL. 


GLASS CARDS 


k RED, BLUE, WHITE 
Clear and Transparent. 
Year Name Beautifully 
rinted in GOLD on 1 
dosen for Mp. poet paid, 3 doz. $1. Mutt have Agent* Every- 
where. Outfits, Samples 10c. F. K. Smith k t o. Baugor, 
■e. 


$12 


a day at home. Agents wanted. Outfit and terms 
free. TRUE k CO., Augusta, Maine. 



TTTFl AMATETUR 

Telegraph Apparatus 

Gonsprieee SOUNDER, KEY CUP OF BATTERY, CHEMI- 
CALS. WIRE AND MANUAL. 

Several thousand of these instruments already sold. 
They give good satisfaction. 


FRIOM0 s 

AMATEUR OUTFIT, COMPLETE, No. 1, - - - $7 60 

•• «« •• No. 2, - - - 6 60 

- SOUNDER AND KEY, No. 1. - - 6 60 

- “ " No. 2, - •> - 5 60 

- BATTERY. PER CELL. .... 66 


PISOO UXT S, 

TWENTY PER CENT. DISCOUNT WILL BE ALLOWED 
WHEN- REMITTANCE ACCOMPANIES ORDER. 

GEO. H. BLISS & CO., 

220 KINZIE STREET, 

CHICAGO, ILL 



BUNNELL’S 

LEARNERS’ INSTRUMENT PERFECTED! 


Complete and Perfect, full-sized Sounder and Key complete, wit li 
Book of Instruction, Battery.Wire and all necessary Materials, 

[These instruments have been greatly improved in their working qualities and in the style in whioe they are finished. 

Those having the latest improvement iu their construction are those manufactured only by Messrs. L. G.Tillotsoh k Os. 

JESSE H. BUNNELL.] 

These Sets are made In the best manner, and are Just exactly tbe thing wanted 
FOR LEARNERS’ USES, 

FOR TELEGRAPH SCHOOLS, 

Or FOR SHORT LINES, from a few feet to IE miles losg* 
Price, complete, with Battery, Book of Instructions, Wire, and all necessary materials 

to put in operation, singly o on a short line - - $8 50 

Learners* instrument, without Battery &c 6 66 

Ornamental Learners* Instrument. Rubber Covered Colls, dec., - f 7 50 

Same Instruments, wound with finer silk-covered Wires, so as to operate satisfactorily Hass 
up to twelve miles in length, $1.00 in addition to above prices. 

A copy of Smith's Manual, new and enlarged edition (See advertisement in another column) sent with each eomplete 
outfit of BUNNELL’S PERFECTED LEARNERS’ INSTRUMENT. 

MR* These Prices subject to our usual discount of 20 per cent, where money is sent in advance, either by Postal Order 
or Draft. 

L. Gk TILLOTSON & CO., 

8 Dey Street, New York, and 54 South 4th Street, Philadelphia. 

Cincinnati Agency, H. D. ROGERS & CO., 22 AVest 4th Street, Cincinnati, 0. 

DEALERS IN EVERY DESCRIPTION OF TELEGRAPH MATERIAL 
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Western Union Teleoraph Co.) 

Treasurer’s Office, J 
New York, September 10th, 1875.) 

U IVIP BIVP Xo. 34. 

The Board of Directors have declared a Quarterly Dividend 
of TWO PER CENT, on the capital stock of this Com- 
pany, from the net earnings of the three months ending Sep- 
tember 30th instant, payable at the office of the Treasurer on 
and after the 15th day of October next, to Shareholders of 
record on the 20th day of September. 

The transfer b>>oks will be closed at three o’clock on the 
afternoon of the 20th instant and opened on the morning of 
the 16th of October. 

R. H. ROCHESTER. 

Treasurer. 

A Great Reduction in Prices. 


I am now making a specialty of my PHIL. SHERIDAN 
SOUNDER AND KEY, and am manufact ring them in large 
quantities, so that I am able to offer them to the public at a 
▼ery low figure. 


PHIL. SHERIDAN, $4.00. 

The above cut represents a beautiful little Sounder. It is 
made of the best material and highly finished. It has a heavy 
lever, full sized magnets, and altogether is a first-class in- 
strument. The magnets are wound with green silk insulated 
wire. 

Polished Rubber Covers, 50c. ESfcra. 


PHIL. SHERIDAN KEY, PRICE, $2.00. 

You can see at once that the above cut represents a first- 
class Key in every respect. It is highly fluished, has large 
platinum points, strong lever, friction circuit-closer, spring 
adjustments, etc., etc. As a Learner’s set they have no 
equal, as they are regular Telegraph Instruments, same as arc 
used on all railroad and commercial lines. 

One Cell Callaud Battery, 1 lb. Blue Vitrol, Connection Wire, 
Book of Instruction, etc., all for $1.50. Making a Complete 
Outfit for office, only $7.50. 

These Instruments will be mado to work on from a few feet 
to 5 miles of line, at the same price. Parties ordering please 
give length of line that instruments are to be used on. Every 
set warranted to be just as represented and to give entire sat- 
isfaction. 

All kinds cf Telegraph Instruments and Supplies constantly 
on hand at the lowest price. 

Goods will be sent C. O. D., or on receipt of price. Send 
stamp for Price List and Catalogue. 

A. B. LYMAN, 

»1* SENECA 8T.. Cleveland. Ohio. 


CALIFORNIA AGENCY 

FOR 

Partrick & Carter’s Instruments. 

NEW PERFCTED GIANT SOUNDERS, 
IMPROVED CURVED KEYS, LATEST AND BEST, 
CHAMPION LEARNERS’ INSTRUMENTS, 
SPLENDID NEW POCKET RELAYS, AND 
REGULAR RELAYS. 

Address 

GEO. M. POMEROY, San Jose, California. 


The Kenosha Insulator Co. 


Telegraph Companies and Telegraph Constructors 

are invited to examine the merits of our new and improved 
patterns of 



KENOSHA CARBON INSULATORS! 


These Insulators are made of wood, thoroughly baked, and 
covered with an INDESTRUCTIBLE COATING, highly re- 
pellant of moisture, which does not change nor deteriorate 
after years of exposure to the weather. 

^ THE KENOSHA IN8ULATOR has now stood the test of Six 
Y’ears’ actual service, and we feel warranted in stating that, 
although costiug but little, if any. more than the ordinary 
glass insulator, its insulating qualities are, on an average, 

. MORE THAN TEN TIMES AS OREAT 

during the prevalence of rain or fog. 

Immense numbers of these Insulators are in use by 

The North Western Telegraph Co., 

The Western Union Telegraph Co., 
as well as many RAILWAY and OTHER TELEGRAPH LINES, 
and they have invariably been found to give 

ENTIRE SATISFACTION. 

Besides the Suspension Insulator above shown, which is 
fitted with our IMPROVED WIRE HOLDER, arranged for a 
tie wire, which does not cramp or injure the line wire, we 
manufacture several other patterns, among which is the 



CAP INSTJLATOB, WITH PIN OS BRACKET, 

which is fitted with a zinc protection, as shown in the above 
figure, 

THE KENOSHA INSULATOR 

is manufactured with the utmost care by skilled workmen 
and special machinery. Every individual insulator is tested 
in water with a battery of 500 cells, and not a single imperfect 
one is allowed to leave the factory. 

We are also prepared to furnish, at short notice, 
CROSS-ARMS for any REQUIRED NUMBER OF WIRES, 
prepared with our Patent INDESTRUCTIBLE INSULATING 
COATING, either with or without wire insulators. 

These insulators are packed for shipment in boxes contain- 
ing 100 each, and may be ordered direct from us, or through 
any of the leading dealers in Telegraph Supplies. 

We are now prepared to fill all orders promptly, however 
large, and we guarantee all Insulators furnished by us to prove 
entirely satisfactory. 

THE KENO^fA INSULATOR CO., 

KENOSHA, WIS. 

L. Gr. TILLOTSON & CO., 

8 Dey St., New York, 

General Eastern Agents. 

TEE WESTEBN ELECTBIC MFO. CO., of Chicago, 

General Western Agents. 




W ANTED— BY YOUNG MAN. A FAIR OPERATOR, FLACK 
with some western Railroad Agent where he coaid earn 
his board and learn Railroad business; best of references 
furnished. Address, OPERATOR, Drawer 70, Janesville, Wis. 

(£*) A P cr Jay a* home. Samples worth $1 free. 
fF IU Stinson k Co., Portland, Maine. 



PERATORS’ CHANCE! 


Electrotype Cards, of Keys. Sounders, Relays, 
etc. with your name, handsomely printed on 25 
^ assorted cards, for 25 cents, or 75 with name, busi- 
ness, etc. for 50 cents. Also R. R. Cards, samples of Electro- 
type Cards 3 cents. Agents allowed 25 per cent, to tako ord- 
ers for the finest and largest assoi tment of fashionable Visit- 
ing Cards, with Circulars, etc. mailed for 25 ceuts 
Address, F. P. MUNN, 

Clyde, Wayne, County, N. 7. 




ORTON’S 

PATENT PENCIL HOLDER. 

This Holder is intended to save the last half or third of 
th« pencil. 

DIRECTIONS: 

When pencil becomes too short to write with comfortably, 
shave down the butt and screw into the Holder. The screw 
makes its own thread. Will hold the pencil perfectly firm. 

Price 23 cents each. Sent by mail on receipt of price. 
Price per dozen, 2.30. 

G-EO. H. BLISS & CO., 

Chicago, In. 


EUGEXE F. PHILLIPS, 

Manufacturer of 

REED & PHILLIPS’ PATENT INSULATED 
TELEGRAPH WIRE, 

PATENT RUBBER-COVERED WIRE, 

PATENT ELECTRIC-CORDAGE, CABLES, etc., etc. 

No. 20 CONDUIT STREET, 

PROVIDENCE, R. I. 


THE LECL AN C H E BATTERY. 

(PATENTED.) 

Tii is is the only one which 
which is perfectly suitable 
for nil open circuit w ork such 
ns Electric Bell ringing, hotel 
an 1 house finnuncintors, 
Lurgltr alarms, signals, labo- 
ratory experiments, etc., or 
wherever a battery is wanted 
which is clean, free from 
aci Is, always ready for use, 
and does not consume when 
not in operation. 

It L stk, without renew- 
al, from SIX MONTHS to J SEV- 
ERAL years, according to use. 

IT DOES NOT FREEZE, EMITS NO ODOR WHATEVRE, 
and 

DOES NOT GET OUT OF ORDER. 



For these reasons it is the only suitable and SAFE battery 
FOR BELLS, etc., in Private Houses where the Battery must 
be clean, reliablf., and always ready for use. 

The electro-motive power cf Grove being 100, this is 75, and 
Daniclls 50 ; or thre<? cells of this battery arc equal to four 
ells of the Daniells. 

Liberal discounts to the trade. For circulars, prices, etc., 
<end to 

• The LECLANCHE Battery Co. 

No. 40 West 18th Street. 


OrtoL. G. TILLOT-'ON & CO., 

Sole Agents, 

No. 8 Dey Street. 

.’HILADELPHIA : si South Fourth Street. 
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AMERICAN FIRE ALARM. 

AND 

POLICE TELEGRAPH. 

GAME WE IX & 00., Pbopreetobs. 

NO. 62 BROADWAY, NEW YORK. 

J. W. STOVER, 

General Agent and Superintendent. 
L. B. FIRMAN, Chicago, 111. 

General Agent for the West and Northwest. 
.R. DOWELL, Richmond, Va., 

Special Agent for Virginia and North Carolina. 
J. A. Brenner, Angnsta, Ga., 

Special Agent for Georgia and South Carolina. 
L. M. MONROE, New Canaan, Conn.. 

Special Agent for New England. 
ELECTRICAL CONSTRUCTION t MAINTENANCE CO., 

San Francisco, Cal., Special Agents for California, Oregon 
and Nevada, 

This system of Fire Alarm and Police Telegraph, with a Cen- 
tral Office, or upon the 

AUTOMATIC PLAN, 



LITTLE MONITOR 

Improved. 



PRICE, $6.00. 


AMERICAN LINE. 

Weekly Mail Steamship service between 

PHILADELPHIA AND LIVERPOOL, 

CALLING AT QUEENSTOWN, 

Sailing every Thursday from Philadelphia, and 
Sailing every Wednesday from Liverpool. 

The following Steamers are appointed to sail from 
Philadelphia. 

ILLINOIS Oct. 14 I INDIANA Nov. 4 

•KENILWORTH Oct. 21 •CITY OF BRI8TOL.. .Nov. 11 

PENNSYLVANIA Oct. 28 I OHIO Nov. 13 

PRICES OF PASSAGE IN CURRENCY. 

Oabin f $100. 

Steerage and intermediate tickets to and from all points at 
the lowest rates. 

Steamers marked with a star do not carry intermediate. 
Passenger accommodations for all classed unsurpassed, 

For passage, rates of freight and other information apply to 
GEO. W. COLTON, Agent, 42 Broad street, N. Y. 
JOHN MCDONALD, Passenger Agent, 8 Battery 
Place, N. Y. 

PETER WRIGHT k 80NS, General Agents, 

307 Walnut Street, Philadelphia, 
Richardson, Spence k Co. I N. k J. Cummin* A Bro., 

Liverpool. | Queenstown. 


is now in operation in the following cities, to which reference 
s made for evidence of its great SUPERIORITY, VALUE and 
UNIFORM RELIABILITY ; 


Albany, N. Y. 
Alleghany, Pa. 
Boston, Mass. 
Buffalo, N. Y. 
Baltimore. Md. 
Chicago, 111. 
Cincinnati, Ohio. 
Columbus, Ohio. 
Cambridge, Mass. 
Charlestown. Mass. 
Covington, Ky. 
Detroit. Mich. 
Dayton, Ohio. 
Elisabeth, N. J. 

Fall River, Mass. 
Fitchburg, Mass. 
Hartford. Conn. 
Jersey City, N. J. 
Louisville, Ky. 
Lawrence. Mass. 
Mobile, Ala. 
Montreal, Canada. 
Milwaukee. Wls. 
New York City. 
Lynn. Mass. 
Lowell, Mass. 


New Orleans, La. 
New Haven, Conn. 
Newark, N. J. 
Omaha, Nebraska. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland. Me. 
Peoria, HI. 
Providence, R. I. 
Quebec, L. I. 
Rochester, N. Y. 
Richmond, Va. 
Indianapolis, Ind. 
St. Lonis, Mo. 

St. John, N. B. 
Springfield, Mass. 
San Francisco, Cal. 
Savannah. Oa. 
Syracuse, N. Y* 
Troy. N. Y. 

Toledo, Ohio. 
Toronto, Canada. 
Washington. D. O.*} 
Worcester, Mass. 
New Bedford, Mass. 
Bridgeport, Oonn. 


The distinctive features of these systems of 


THE FINEST SOUNDER MADE. 

THOUSANDS IN USE. 

THEY SELL THEMSELVES. 

Magnets full-sized, with polished Rubber Covers, nicely 
finished and made of best material. They give a cracking good 
sound and are generally acknowledged tho most beautiful 
little Sounder made. 

A Splendid Little Monitor Key to match, which 
is a splendid instrument in every respect. Price, *$4.00. 

No cast or malleable iron usod in these instruments. 

Sounder and Key, together. $0.00. 

Orders filled promptly and sent on receipt of price, or 
C. O. D., if 10 per cent, accompanies the order. 

M. A. Buell & Sons, 

86 Bank Street, Cleveland, 0. 


Rod. Star* Lillie. 

Appointed to carry the Belgian and United States Mail. 
The following Steamers are appointed to sail 

FOR ANTWERP. 

From Philadelphia. From New York. 

VADERLAND Oct. 12 I STATE OF NEVADA.. 8ept. 30 

NEDERLAND Nov. 6 | SWITZERLAND Oct. 23 

FROM ANTWERP. 

For Philadelphia. For Now York. 

NEDERLAND Oct. 12 I SWITZERLAND Sept. 30 

VADERLAND Nov. 6 | STATE OF NEVADA.. .Oct. 24 

PRICES OF PASSAGE IN CURRENCY. 

First Cabin, • • . $90. Second Cabin, - - $60 

Steerage tickets to and from all points at the lowest rates. 
Passenger accommodations for all classes unsurpassed. 

For passage, rates of freight and other information apply to 
GEO. W. COLTON. Agent, 42 Broad 8treet. N. Y. 
JOHN MCDONALD, Passenger Agent, 8 Batter; 
Place, N. Y. 

PETER WRIGHT k SON8, General Agents, 

307 Walnut Street, Philadelphia. 
B. vonder Becke, General European Agent, Antwerp. 


THE EUREKA INSTRUMENT. 


FIRE ALARM AND POLICE TELEGRAPHS 


First — The AUTOMATIC SIGNAL BOXES, the simple elec- 
tro-mechanism of which enables anyone— even a child— to 
give an instantaneous, general and definite alarm of fire. 

Second — The AUTOMATIC REPEATER, through which the 
apparatus may be distributed in a combination of circuits, 
and the entire system successfully worked, without constant 
personal attention of either operators or watchmen. 

Third — The ELECTRO-MECMANICAL BELL 8TRIKER8, 
adapted to produce the full tone of the largest church or tower 
bells. 

Fourth — The ELECTROMECHANICAL GONG STRIKER, 
for hose and engine-houses, by means of which the location 
of the fire la instantaneously communicated to the members 
of each fire company. 

These features combined form the 
ONLY PERFECT, COMPLETE AND RELIABLE SYSTEM 
OF 

i FIRE ALARM TELEGRAPH IN THE WORLD. 

Messrs. GAME WELL k CO. are the owners of the original 
FARMER AND CHANNING PATENTS, one of the most 
important of which has just been extended for seven years. 
During the past seventeen years they have spared no expense 
or efforts to secure improvements, and the systems are now 
covered by 

MORE THAN TWENTY PATENTS, 

The introduction and operation of the 
AUTOMATIC SYSTEM 

involves so little expense, compared to the benefit which it 
confers, that even small communities can profitably adopt and 
and maintain it. 

The co-operation of TELEGRAPHERS in securing its introduc- 
tion into their localities is cordially invited, 
and their efforts vnU be duly appreciated 
and compensated. 

Any information desired in regard to the above system will 
be cheerfully and promptly furnished on application at the 
office. 

A pamphlet, setting forth more fully its advantages and su- 
periority, has been printed, and will be supplied to Municipal 
Authorities and others interested in Fire Alarm and Police 
Telegraphy, upon application as shove. 


A COMPLETE SET FOR OFFICE USE. 



Pair Message Hooka. 
Roll Office Wire. 


One Sounder. One Book Instruction. 

One Key. One Pkge. Blue Vitriol. 

One Cell Battery. “ Message Paper. 

Whole Outfit only $8. Sent on receipt of price, or C. O. D., if 10 
per cent, is sent with the order 

Parties ordering, please give length of circuit where Instruments are 
to be used. 


Sounder, separate $4 00 

Key, “ 2 25 

Batteby, “ 1 25 


All Orders filled promptly. 

Send Stamp fob Illustbatxd 
Catalogue. 


M. A. BUELL & SONS, 86 Bank St., Cleveland, 0. 


CIIAS. T. CHESTER, 

104 CENTRE STREET, N. Y., 

TELEGRAPH ENGINEER, 

And Manufacturer of 
INSTRUMENTS, BATTERIES, 

AND EVERY DESCRIPTION OF TELEGRAPH SUPPLIES, 
Offer the best guarantee of excellence in their profession— in 
their long established business— in the extent and variety of 
their manufacturing facilities — in the many improvements 
introduced by them, now almost universally adopted or imi- 
tated — and in the extend of their Business, domestic and 
foreign, enabling them to keep pace with telegraphic progress. 

They publish an Illustrated Descriptive Catalogue of their 
leading manufactures, to which they respectfully refer. 


CALLAUD BATTERY, 

KEPT ON HAND 

AND 

Orders filled 

W. MITCHELL McALLISTER, 

728 Chestnut Street, Philadelphia. 

CHARLES WILLIAMS. Jr., 

109 COURT ST., Boston, Mass. 

AND BY 

The Western Electric Manuf. Co. 


Ajenls for the United States. 

220 KINZIE ST., Chicago, HI. 
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REFORM 

IN 

LIFE INSURANCE. 


JUST OUT! 

NEW AND ENLARBED EDITION 


I 


Cost lessened by dispen- 
sing with large accumu- 
lations and abolishing 
Agents’ commissions. 

Forfeitures abolished. 
N o confiscation of Reserves 
or Trust Deposits. 

Life Insurance stripped 
of non-essentials and made 
as plain as Fire Insurance. 


THIS 

PROVIDENT SAVINGS 

LIFE ASSURANCE SOCIETY 

OF NEW TORE, 

Ik prepared to issue policies on s new plan approved by the 
highest authorities, of which the following are the distin- 
guishing features, vis.: 

1* Policies renewable annually without new medical exami- 
nation and terminable at the pleasure of the assured without 
loos. 

*• Any excess of payment above the o et of assurance for 
the current year applied to reduce the next premium, or cre- 
dited to the assured as a deposit payable in cash, as in Savings 

Banks. 

This plan provides assurance for one year or many years at 
actual ourrent cost, and at the tout cost when assurance is most 
needed, vis., in the earlier years of the policy. 

The Society also Issues policies on the usual plan of uniform 
a nnu a l premiums with guaranteed surrender values. Also, 
non-participating policies. The profits of the stockholders 
are limited to the last-named class. 

APPLY FOB ASSURANCE OB EXPLANATORY CIRCULAR 
IN PERSON, OB BY LETTER, AT THE OFFICES OF T HE 
SOCIETY, 

WESTERN UNION BUILDING, 
Comer of Broadway and Dey street. 

CASH CAPITAL, $1*3,000. 


OFFICERS: 


ttKOKOK WALKER, SHEPPARD HOMANS, 
President. Yice-Pres't and Actuary. 
JANES 1$. OOODRIDOE, Secretary. 


Horn. EDWARDS PIERRE PONT, Counsel. 
YAXLEY, BROWN A CLARKE. 

Attorneys and Counsellors. 
Dr. GEORGE B. FOWLER, Medical Examiner. 

DIRECTORS: 


ABRAHAM AYERY, (Band & Avery), Publisher, Boston, Mass. 
ALFRED S. BARNES, Publisher, 111 William atreet. 
WILLIAM A. CAMP, Manager N. Y. Clearing House. 

ALONZO B. CORNELL. Yice-Pres’t W. U. Tel. Co. 

TRACY R. EDSON, late Pres’t Am. Bank Note Co. 

GORDON L. FORD, New York Tribune. 

FRANCIS O. FRENCH. First National Bank. 

PAREE GODWIN, late Editor Evening Poet. 

BENJAMIN GRIFFIN, D. A. Van Horn k Go., 35 Park Place. 
DANI EL A . HEALD, Vice-President Home Ins. Co. 

A. FOSTER HIGGIN8. Manager United States Lloyds. 
SHEPPARD HOMANS, late Act'y Mutual Lift Ins. Co. of New 
York. 


WILLIAM K. KITCHEN, Pres’t National Park Bank. 

•GEO. H. MUMFORD. Vice- President W. U. Tel. Co. 

J08EPH H. PARSONS, Manufacturer, Cohoes. N. Y. 
EDWARDS PIERREPONT, Attorney-General U. S. 

TIMOTHY H. PORTER, Banker (Soutter k Co.) 

GEORGE 8. SCOTT, Vioe-Pres’t Pacific Mall 8. 8. Co. 
W I LLIAM STANLEY, Oounsellor-at-law (Stanley, Brown l 
Cla rke.) 

FREDERICK D. TAPPEN, Pres't Gallatin Nat’l Bank. 
THOMAS L THORNELL, Secretary Am. Fire Ins. Co. 
GEORGE WALKER, late Pres't Third National Bank, Spring 


■** *. mumm . 

PAY AD A. WELLS, late U.8. Special Commissioner of Revenue. 

• II— fed since el— ted. 


OF 

SMITH’S 

MANUAL OF TELEGRAPHY, 

CONTAINING 

COMPLETE DIRECTIONS FOE 8ELF-INSTRUG- 
TION IK TELEGRAPHY, 

INSTRUCTIONS FOR BUILDING AND OPERATING 
SHORT LINES OF TELEGRAPH, 

DIAGRAMS FOR SHOWING THE MANNER OF CONNECT- 
ING WIRES , BATTERIES , INSTRUMENTS, dc. 

Descriptions and Outs of 
all forms of Telegraph In- 
struments, Batteries, etc. 
Cuts description and prices 
of the best Learners’ Appa- 
ratus and short line instru- 
ments, together with full 
explanation of everything 
necessary for the Amateur 
Telegrapher to know. 

Every operator and learn- 
er of Telegraphy should 
have a copy of this Manual. 

It is the most complete, 
practical and easily under- 
stood explanation of the 
Morse Telegraph and its 
apparatus ever published. 

PRICE, 30c. 

Sent post paid on receipt 
of price. 

L. G. TILLOTSON & CO., 

8 Dey Street, NEW YORK. 

54 South 4th Street, Philadelphia, 

Cincinnati Agency, H. D. ROGERS A CO., 

22 West 4th st, Cincinnati, O. 


THE BISHOP 

GUTTA PERCHA WORKS, 


4 S 3 , 424 , <M Eut Bti St, H. T. 



S. BISHOP, Prop’r. 

ONLY AMERICAN MANUFACTURER 

OF 

Pure Gutta Percha Goods, 

nr tu 

• UNITED STATES. 

Have on hand and made to order 
SUBMARINE TELEGRAPH CABLES, 

INSULATED WIRES, for 

TELEGRAPH AND ELECTRIC USE, and for 
BLASTING AND MINING PURPOSES, 

in every variety desired. 

Am an Insulation for Telegraph Cables and Electric Conduc- 
tors Gutta Pxboha has been universally adopted by all scien- 
tific and practical Electricians and Manufacturers of Telegraph 
Cables and Wires in this oountry and Europe, and has sus- 
tained, with Increasing confidence in the superiority, the 
practical teat of over twenty years' general use. 

The Proprietor would sag to all parties desiring 
SUBMARINE TELEGRAPH CABLES, 
that he will guarasUee to make and deliver at his Factory any 
style of Cable, Insulated with G u tt a Ptrtha, as low as they e an 
imtobt Cable qftke same style and quality. 

ORDERS RECEIVED AT THE FACTORY* 

Messrs. L. Gh TILLOTSON & CO. 

8 Dey Street, New York, 

25 South 4th Street, Philadelphia, 

22 West 4th Street, Cincinnati, 

have been appointed by me GENERAL AOENTS fox the sale o 
any Telegraph Cable or Wire manufactured at the Works in 
Nsw York, at Factory Prices, delivered, in New York. 

JOHN THOBNLEY, 603 Chestnut St, Philadeluhia, 

has been appointed Agent for the sale of any and all goods 
manufactured by me, at Factory Prices, delivered in New York. 

Any goods of my manufacture (esoeept Telegraph Goode), are 
for sale in New York, by 

H. G. HOBTOH A 00., 26 Park Place, 
BUBBEB CLOTHING 00., 363 Broadwav, 
D. HODGMAH, 27 Maiden Lane, 
flURPARD it DUDLEY, 160 William St 
Addreaa all oommnnioations to 8. BISHOP, 

OFFIOB AT FACTORY. 


O. L. SMITH 4 BBO h nUMTKBS, If Ynok&rt BtiMt, H. Y. 
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THE PHENOMENA OF CHARGE AND DIS- 
CHARGE IN TELEGRAPHIC LINES. 

If we connect one end of a telegraph line with one 
pole of a battery and place the other pole of the 
battery and the other end of the line in connection 
with the earth, the current pervades the entire line 
almost instautanously, reaching the farther end of 
the line at nearly the same moment that contact is 
made with the battery. Upon the first appearance 
of the current at the extreme end of the line, how- 
ever, it is exceedingly weak, but it constantly in- 
creases in strength until it reaches a maximum, 
which it maintains without further change so long 
as the connection with the battery continues, and 
the line is perfectly insulated, if we insert a gal- 
vanometer at the distant end of the line, the latter 
shows no deflection until the current becomes suf- 
ficiently strong to influence the needle. The more 
sensitive the galvanometer is, the sooner it will be 
affected by the current and the shorter also will be 
the time that will elapse between the making of the 
contact with the battery and the perceptible appear- 
ance of the current at the distant end. The deflec- 
tion of the needle continually increases as the 
strength of current augments, but does not become 
constant until the current has attained its maximum, 
which requires a perceptible though very brief in- 
terval of time. If we insert several galvanometers 
at different points upon a long line, and make con- 
tact with the battery, the needle of the galvanometer 
which is nearest the battery will first be deflected, a 
moment later the second follows, then the third, and 
finally the one most distant from the battery, in 
the case of all the galvanometers that are on the half 
of the line nearest the battery, the angle of deflec- 
tion increases very rapidly, passing beyond the point 
at which the needle finally settles, and then agaih 
decreases towards that point, it is quite otherwise 
with the galvanometers that are placed on the second 
half of the line ; their movements, which are feeble 
at first, continually increase until after a certain time 
has elapsed, when the galvanometers at the various 
points all show the some deflection, which continues 
permanently if the insulation of the line remains 
constant. 

The condition of the line during the time that the 
strength of current is constantly increasing, that is, 
from the moment that the line is connected with the 
battery until the strength of current in ail parts of 
the line is the same, is called the variable state, to 
distinguish it from the permanent state in which no 
change of this kind occurs. The permanent state 
occurs first in the middle of the line, and is attained 
there four times sooner than at either end. 

The time which it takes the current to make itself 
manifest upon the galvanometer depends upon the 
sensitiveness of the latter, conseqnently, neither the 
instant when the first portion of the current reaches 
the end of the line, nor the moment when the cur- 
rent begins to be constant, can be exactly deter- 
mined. Of two galvanometers, the one which is 
most sensitive is first to show the passage of a cur- 


rent. In consequence of this the duration of the 
variable condition cannot be stated with absolute 
exactness, and we are obliged to confine ourselves to 
the determination of the time which is required for 
the current to reach a state that approximates closely 
to the permanent state. 

Duration op the Variable State. 

If we assume with Ohm that electricity flows 
through a wire in accordance with the same laws that 
govern the diffusion of heat in a rod which is heated 
at one end, we are led to the conclusion that the 
duration of the variable state is in proportion to the 
square of the length of the line. If for instance a 
certain lino is 2, 3, 4, or more times as long as an- 
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other, then the duration of the variable state is 4, 
9, 1C, etc. times as long as it is for the shorter line. 

Gaugain and Guillemin have experimentally 
proved the accuracy of this law. The duration of 
the variable state depends also upon the conductiv- 
ity, the sectional area and the degree of insulation 
of the line, and upon the quantity of electricity 
which is required to produce a certain potential 
through the unit length of line. With ordinary iron 
telegraph wire of No. 8 gauge the duration for a 
length of 300 miles, varies according to atmospheric 
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conditions, between .014 and .022 seconds ; on an 
average it may be said of about .018 seconds. In 
accordance with the preceding law the time t of the 
variable period for a line of 500 miles would then be 
given by the proportion 

t x : .018 == 1 : (300)2 
or fj = .000000162 second. 

We shall hereafter see what influence the other 
circumstances above mentioned have upon the dura- 
tion of the variable period. 

Charob of an Insulated Land Line. 

Ohm’s laws give no suflloient explanation concern- 


ing the manner in which electricity diffuses itself 
under some conditions. Many phenomena appear 
upon long telegraph lines which we do not notice 
upon short ones, and which are entirely distinct 
from the phenomena of the ordinary galvanic cur- 
rent. 

Wheatstone, Guillemin, and especially Gaugain, 
have very carefully studied the manner in which 
electricity from a battery is propagated through a 
long conductor, and we shall therefore state briefly 
some of the more important results of these exami- 
nations. M 

If, by turning the switch lc on 1 (fig. 1) a wire 
completely insulated throughout is put in connec- 
tion with one pole of a battery, the other pole being 
to earth at E, we shall find that the galvanometer G 
interposed between the wire and the battery indi- 
cates a current the moment that the switch is turned 
on 1. This current, which is powerful in proportion 
to the length of the line, originates therefore with- 
out the existence of a closed circuit, but its lull 
strength lasts only for a very small portion of a sec- 
ond. After the first and almost instantaneous de- 
flection, the needle of the galvanometer again re- 
turns to its state of rest, or at most only shows a 


very small deflection in consequence of the line L not 
being perfectly insulated. 

As soon as the line wire L is connected to the pole 
of the battery, it becomes electrified, and attains 
throughout its entire length the same potential as 
the pole of the battery itself possesses ; conse- 
quently, as the current passes into the wire it mani- 
fests it presence first m the neighborhood ot the 
battery. This effect, however, ceases as soon as the 
charge reaches the extreme end 6 of the line, and the 
line itself attains at all points the same potential as 
the battery pole. The earth E with which the other 
pole of the battery is connected, may be replaced by 
any other conductor having the same resistance as 
the lineL. 

Although the electrical potential of the battery 
poles and of the separate parts of the line may not 
be very high, yet the amount of electricity which 
flows into the wire may be considerable, as a long 
line has, in the aggregate, a very large surtace; conse- 
quently, a considerable amount ol electricity, when 
distributed over the entire surface, would present ut 
any given point of it only an inconsiderable density, 
and consequently a low potential. A No. 8 wire, 
such as is ordinarily used tor telegraph lines, has a 
surtace of 228.04 square feet per mile, and a No. ti 
wire 280.37 square leet per mile, which would give 
for a line of 500 miles the enormous surtace 140,185 
square feet. 

When the wire L has attained an equal potential 
at all points, in consequence of having been con- 
nected with the pole of the battery, the wire is said 
to be statically charged, and the operation is termed 
charging the wire. 

The charge extends only over the surface of the 
line wire, and its amount is determined both by the 
magnitude and form of this surface. It is propor- 
tional to the length of the line when the latter is so 
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